(12) DnratNATIONAL AmjCATION FUHLISHED UNDER THE PArEWT OOOFERAITON TREATY (PCT) 



(190 World InteDectoal Property 



27 Jaimaiy 2005 (27.01.aOOS) 



WO2005/D07634 Al 



C07D 2S3MM, (81) DerigmUil SUtm (ia,kis olhtrwm, b^Uaual, for mry 

AT, AU, AZ, BA, BB, BO, BR, B W, BTi; BZ, CA, CH, Cti, 
CO, Ol, CU, CZ, DB, DK, DM, DZ, EC. EE, EG, ES, H, 
GB, GD, GE, GH, GM, HR, HU, ID, U, IN, IS, JP, KE, 



18 Inly 2004 (18,aT,20(K) 



(30) PriotttjrItatBi 



rw, MX, MZ, NA, NI, NO, NZ, OM, PQ, 
UA, UQ, US, UZ, VC, VN, YU, ZA, 7M, 



4) DedgDittRl States (unksj alherwix IntlicaKd, for evtry 
kind ofKgbutat prauaiim maOdbUy. ARIFO (BW, OH, 
CM. KB. LS, MW. MZ. NA. SD, SL. SZ, IZ, UC, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, XZ, MD, lUI. TI, TM), 
Buropean (AT. BB. BG. CH. CY. CZ. DB, DK. EB. BS. H. 
FR. QB, OR, HU, IB, IT, LU, MC, NL, Pl,PT. RD^ SB, SI, 
SK, TR), OAn (BF, BJ, CF, CO, a, CM, OA, OK, OQ, 
GW, ML, MR, NB, SK, TD, TGX 



\U(fi>rUSaUty. SIIFERNAT,Yu- 



clalim audio be repuUahed in tht tvnt of recetpt of 
(IL). MIZmRITSKn, Mldud [ILffl.]; Htmeh mmbnaai 
Staot. n.-76209 RohovDt (IL). 

Rir Iwa-ltntr coda and other abbreylatlans, re/er to Ihe 'Ouiil. 
4) AgcBts WEBB, CrntMa; Vfebb & Atiociatei, P.O. Box mce Notes an CodeiandMinwtiatoia"i^pemlitt a ike begin- 
21S9, IL-76121 KehovDt (IL). Idl^ of each reildar issue of Oie PCI Otaaie. 




WO200S/D07634 



PCT/IL2004/B00652 



3-HYPR03CV-4 -OXO-1.23-TRIAZ1NES AND DERIVATIVES 
THFRHOTTT TOR AMIDE AND ESTER BON D FORMATION 

S TIRLDOir THE INVENTION 

TIk present inventlaD relates to a process foi fbimi^ 
naedon betwem an aadoB oc m alcohol, respectively, and a caiboxylic add or an acykting 
derivatiw fliereof. More spcdfioaUy, 4e imvention relates to novel conqjounds usesM as 
10 coupling leagents during amide or ester bond fbonation, tot exonqde during pepSAs 

BArKfatOIJND OF THE INVENTION 

15 

Polypeptides are useful as medicaments. la recent yean, peptides have been fiwnd to 
be useful in combating various diseases such aa cancer, diabetes, plant toxins and tbe like. 
Additionally, pqjtides have shown specific activity as growth pmnnoters, suppressants, 
anObiotics, insecticides , contrBoqrtives, anti-hypertensives, deqhinducas, anti-deprassants, 

20 analge^, and other biological flmctions. 

P^des can be synthesized dtber in solution 1^ classical or various iqietitive 
methods, oi on a solid support, so called solid phase peptide synlhesis (SPPS) (Meirifield 
mefhoiQ. These are aU popular techniques for synthesizing pqitides by coupling two or n^ 
amino acids, by coupling amino acids with peptides, or by coupling two or moce peptides. 

25 Solution meflMds have the advantage of being easily monitored, allowing purificatirai of 
intermediates, if necessary, at any stage. A major drawback, however, is tin rdative slow 
pace of synlliesis, witii each step bdog carried out manually. 

The mqor advantage of the Metrifield method is its easy automation so tiiat 
unattended, computeir'-coiittDUed machine qnnSvsis is possible. Unfortunately, flie metliod 

30 suffers from an inhenot deficiency due to the insoluble EBtuiB of the si^ort on which 
qmdwsis proceeds. Unless each acyMon step occurs with eppaswaaiAy lOOK efficiency, 
mixtures will inevitably be built up on the polymer. The longer the chain, the greater the 
contamination by undesired side reactions. Side products produced by such reactions ranain 
to coataminate tiie desired product when it is removed &om fbe polyaMric matrix at the end 

35 of flie cycle. 
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CansBqiMmtly, lliese cwimttecbniqiws are iu)t useM in pi^^ 
than 40-50 lesidoes, as sepnatioa of side products fiom desired product becomes 
incteasiiigly difficult ^len latger {M^jtides are synlbesized. 

For very Icn^ segments (50 or more amino acids), tberefoie, current mdhods 
5 (solulkm phase snd SFPS) are less satisfactory, Often, mixtnies are obtained of such 
complexity that it may be difSooH or impossible to isolate Itie desired peptide. 

Tbe ptoblons enumerated tiereitiabove may be eliminated if the proper derivatives of 
the underlying amino adds and/or the pn>per conditions fin tbe coupling reaction could be 
identified. Protecting groups, soch as t-butylrav-caibonyl (t-Boc) or N-aIpha<9-flnarRqrl 
10 mBthyl)cxycaibonyl (FOoc), have been used to minimize side leactiaDS. But, additionally, 
o&er aspects of the coupling reactions must also be taken inio oanddenillon, saeh. as the 
peptide coupling additive to be used in the coi^ling reaction. 

Additives generally inhibit side reactions and reduce raoemizalian. Currraitly, Hbe 
most common peptide coupling additive used during peptide coiipling for both solutions and 
IS soUd phase syntheses is l-faydtoxybenzotiia2»le {HOBt)..This reagent has been used eitber 
in combination with a caibodimide or other ca\q>ling agent or built into a stand-alone 
reagent, such as l-beiKotriazDlyDxytd8(dime%landno)phoffphod]im hexafhioiophosphate 
(BOP), as a phospbonium salt or an analogous nronium salt such as HBTU or TBTU. HOBt 
is q>plicable to bofli stqnvise and segment condnuations. However, many cases have been 
20 encountered in which HOBt is ineffective. M particular, msegmem couplings at annuo acid 
units other ttian glycine or proline the problem of raccmization may be severe. 

3-hydroxy-l,2,3-benzotriazin-4(3H)-one (HOOBt or HODhbt), a related con^und, 
is a well-known reagent for p^de synfliesis as an additive for coiqiling of amino adds in 
the pMsencc of carboditmides (Koenig W. et aL DE 1939187 (1971); Koemg W. et al. Chem. 
25 Ber., 1970, 103 (7), 2034-40). This coinpauad provides yield of peptide product and 
inhibits lacemization, eiq)ecially in difficult coupling and segment condensaiion (the most 
racemization sensitive cases in peptide chemistry). In this respect HOOBt is saperim to 
HOBt and its derivatives, and is comparable in activity to (and in some cases even belter 
than) l^iydioxy-7-azaben2Wtriazole (HOAt) (Caipino LA., Bl-Faham A., J. Org. Chm., 
30 199S.V.60.P.3561). 
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HOOBt 



UntU iccently, to use of HOOBt was nnch less conunon than HOBt and HOAt, 
S since d» caitediimide-mediated coiqfling in die imsMice of HOOBt is aocoo^aiiied by 
fonnatian of a by-prodnct, which itself can leact widi an K-aliiha-antino groups to tenmnate 
Ihe chain elongation (Koenig W. et al. Cton .Ber.. 1570, 103 U), 203A-4Q). It has since 
then been npoited that than the use of paclicalar solvents aod comlitin^ 
peptide foRning Teaotioo in hig^ yield ■wiflioiit by-products and lacemization (T. Inul, et al. 
10 Letters In pqrilde Science. 2002, pJ19: N. Mihala et al. J. FepHde Science, 2001, v.7, p. 
565; Nozald S. J. Pep. Researck, 1999, v.54, p-lfiZ). 

Several derivatfves of HOOBt have been rqpoited as naefiil additives fbi amide hood 
formation. For example anmoDlun salts of HOOBt are used as additives for amidatian of 
protected amino acids (SonJai C, et al. Synthesis, 1992, p.2»5); and in peptide synthesU (N. 
15 Mihala et al. J. Peptide Science, 2001, v.7, p. 565). 

Furtheimore, the q)plication of HOOBt - active esters of amino acids for peptide 
syntheds hove been iqwrted (Cameion L.R et al. /. Chem. Soc, PeHdn Trans. L, 1988. p. 
2895; Koenig W. et aL DE 3618218 (1987); Ca»y R.L U.S. 5.952,497; Atherton E.. et aL / 
Chem. Son., PerUn Tnms. L, 1988, p. 2887; Katup G., et al. Ira. J. Peptide ProMn Res., 
20 1988,v.32,p.331). 

Caipino et al and Knoir et al disclosed Ihe use of lu^nm coiq)]jng reagents derive 
fiom HOOBt, fbr peptide coqpfing: 




25 A = PFe (HDTU) (Caipino L.A, EHPaliam A., J. Org. Cham., 1995. v.60, p.3561), 
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BF4 (TDTU or TI»bTtI) (Knoir R., eJu Tetrahediwi Lett., 1989, v30, p.l927). 

However, the we of uionium-salt doivirtives as coupling KogBots sufiisn dom the 
drawback of side reacfions involving &e fotmation of a guanidine lesidue at tiie amino 
5 tenninusthetebybloddng further reactions. 

A phosphoiyloxy derivative of HOOBT, namely 3-(Diethoxyphosphoryloxy)-lA3- 
ben20lriazin-4(3H)-one (DEPBT), has beai repotted. (Li H., et aL Organic Lelters (1999), 
1(1X91-93: Ye, Yun-Hnaetal. Gaodeng XuKctao Huaxue Xvtbao (1997), 18(7). 1086- 
1092; Fan, Chong-Xuetal.$>n(te(/cCoraiiwrica(<^ (199Q. 26(7), 1455-60). 




10 DEPBT 

Qmum-type peptide coupling agents, such as immonimn, pyrldinium and IfaiBzoliiim- 
coiqding nagents, have been rqnrted by U et al (LI P., Xn J.C. J. Pt^kle Res., 2001. v.S8, 
p.l2^. An example is the Mowing HOOBt^oivative inmioniimi-lype peptide coupling 
IS reagent: 




20 As polypeptides become of increasing medicinal Impartance. Hiare is a growing 

incentive to improve fiie me&ods by whidi tiey are syntfaeazed. Since HCX>Bt is a highly 
eCSdent coiqiling reagent, tbn design and devetopment of novel HOOBt derivatives and 
attdognes, v^ch are eSective as pqitide coqding additives in both stepwiae (batdi and 
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conlinuous flow) and segmoil condensatKnu, is highly desiiable and urgmtly nBeded in fhe 
art 
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The present invonBon lehtes to fhe we of a compound of fommla I as a coqiling 
lef^ent in finming amide ac ester bond* fiom a reasfiion bebveen a carboxylic acid and an 
anduB or an alcolud, nqiectively. Hie campounds of fnmola I are especially useM as 
ooqding leagents in Ifae pieparatiGn of peptide bonds during pqilide syn& 



Ri and Ra are indcpendeKiay of each odier selected fiom hydtogen, aScyl, allcenyl, 
aUgmyl, cycloalkyl, hetHOcyoloall^l, aryl. heteroaiyl, halogen, haloalkyl, alkylamino, 
dialkylamino, aiyiamino, diatylamino, alkylaiylamino, alkoxy, aryloxy, arylalkyloxy, 
oarboxyalkyl, caiboxyaryl, caiboxyaijialkyl, aUtyhhio, aiylftio, arylalkylthio, cyano, 

20 nitH), eaAon^ aUsylcaibonyi, arylcaiboiqrl, aiylaHtylcurbraqrl, allcanoyl, sulfonyl, 
aOcylsulfiiiiyl, aiylsulfbnyl, ary]ak}4iiilftiiyl, a polymar-based solid sqiport and 
P(OXOR4)i \Aatein R4 is hydiograi. alkyl or aiyl; or Ri and Rj togeflier with fbe carbon 
atoms to which diey are attached fbnn on aiyl, heteroaiyl, caAoeydic m heterooyclio 
ring, wherein said aryl, heteroaiyl. carbocydic ot helaw?yclic ring is optionally 

25 substituted with any one or mcne of fliegioiQBRi or Ra: 




0) 



15 



Y is O. S or NR3 nAerein Rj is hydrogen, allqrl or atyU 



Z is selected fiom 



i) hydrogen; 

ii) P(OX0R4i)i wheiwn R* is hydrogen, allc^ or arj^ 
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iii) a>H)rotBctedaiiimo(iddKpiesaitodby1liestcuc4i^ 
^NH-Prt 



^eKin R° is an aoino add Kddoe and Fn u a N-iiro^^ 
iv) C(0)IUiiAereinH4i,iaalkyl()rfliyl;aad 
S v) a group l e yi e s e i itBd by flw famiila (a), (b), (c), or (d): 

—^jR^bi^ — ^■^)2>f _C=NR7Rg — C-1^tR» ^ 
NB^Riff Ku 
(a) (b) (c), (d) 

whsrem Rj, R«, R7. R& Rs. Rw and Ru are independenay of eadi otiier aDqrl, aryl, or 
10 cydoalkyl; or one or more of (i) Rs and R«, (ii) R7 and R,, (iii) R, and Ru (iv) R7 and Rii, 
or (v) R« and Rit, togBtheir with the caiboD or mitogen atom to vvtaicb th^^ 
fbnn an optiondly subatituled nitrogBDHiaQtaiidiig hetei^ 

can optionaUy contain at least one finlbet ntlrogen, oxygen or sulphir in any ring part; 
and 

15 A is PFfo BF4, Bt, CU SbFs, SbO*. CIO4, AlCU or any anion vMeh fonns a slable 

salt, soluble in oiganic solvents; 

■with the proviso that when Y is oxygen and Z is hydrogen or one of the groups: 
/\ O 
-C=lf(CHs),A® -c\cH3)2;f ~~£j ^ « -f-^^ 
(l!lCH3), 1 
Ri and Rj together with the carbon atoms to which they are attached are not an 
20 unsiibstitiited pheiqrl group; 

and ammonium sails or N-oxides fheieaf 
In the compounds of fiitmula I, variation of the si 
the acidity of tte OH grotqi, Bc 

In one enbodiniNit of compound I, Ri and R3 tc 
25 whicsh they are attached form a ring selected fiom the group consisting of phenyl, tUenyl, 
benzothienyl, 1-naphthothienyl, thianthrenyl, furyl, benzofinyl, pyiiolyl, imidazolyl, 
pyiazolyl. pyridyl, pyraanyl, pyrimidinyl, pyridamnyl, indolyU isoindolyl, indazolyl, 
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puriiiyl. isoqinnolyl, quinofyl. nE^ibiliyridiiiyl, qmnazalinyl, cinoDlioyl, pteridinyl, carbolinyl, 
iso&iazolyl. isoxazolyl, cyclqpropyl, cyclobalyl, oyclopen^ qrdohexyl, cydobqu^l, 
cyclooctyl, cyclodecyl, cyclododccyl, cydopenteoyl, eyolohexmyl, cyddbqrteiiyl, 
cyclooctenyl, cyclohexadiei^l, and cyclaheptadiciiyl. 
5 Inoneembotoientoffbnnula]:, YisO. In anoflier embodiment ofcompound I, Z is 

hydrogm. In another embodiment of fbnmda I, Ri and Ri togefljer vrifli Ihe carbon atoms to 
^Msiii Husy are attached ftmn an optionally substituted phenyl ring. In aaci±st embodiment 
offbimulaI,l)wcoti4)aundoffimmikIislinkedtDa8oMsqipart, ThelinkagBcaQbefiir 
exaii^le tbmi^ a free faydioxyl 01 through any oto fiuiGtional gioi^ 
10 bond fi)niislion,si)di as emino, thiol, carboxyl and the like. 

b one embodiment of formula I, A is PF«. In another embodiment, A Is BF4. 

In onodier embodimrait, the compound of finmula I is lepceseoted by the sliuctuie: 



cn.) cm,) ^ 

(He) <^ 
15 '«lie»inRi3isalky],lMloBlkyl,halogBnorN02;and 

nis 0.1,201 3. 

In anote emboifiment, the compound of focmnla I is represented by the 
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(mc) ond) 



yAuBKrn Ri3 is alkyl, haloalkyl. halogen or NOa and 
n is 0,1, 2 or 3; 

5 with proviso that for the compound of fijmnitalIIa,wlimR7 and R«M 
n is not 0. ..... 

In another embodiment, the compouiid of fimuuia I is lepieseated by the structme: 




QVa) (IVb) 



OVc) OYii) 
wbBOaa. Ru is alkyl. haloaDQrl, halogen or NOa; and 
10 nisO, l,2or3; 

Hie proviso that for Ok oampound of fonnula IVa, when R?, Rt R» and Rio aie aU 
]nefliy],niBnotO. 
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In lowlter OTbodiment, to compwiDd of fiwxnula I is re^^ 

CVa) CVb) 

(Vd) Cfi) 

wbeidn Ru is alkyl. baloalkyl. halosen wNOi; and 
S nlsO, l,2oi3;wthfhBpiovi90lfaatvAeQR7,RtaiidR]|togediBrwitfatocn^ 
mbogen atonis to wUdiftey an attadied iqoesen 
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with Hie proviso tint for Hie oompoiind of fonmila Via. n is not 0. 

In mother embodimicnl, the confound of formula I ia lepiesraited by the stractuie: 



whodii Rt3 is tilk^ haloalkyl, halogen or NO2; and 
nis0,l,2ar3; 

wth ttie proviso that for &e oompaaad of fimrnda Vna, 

In another embodiment, Z is a N-i»atected amino acid. As used herein, the tenn 'Tf- 
protected amino add" lefcis to a N-a-amino piotBcted amuM acid, or an o-omiiio acid 
which bean a protecting gtoi^ on the amino moiety. 

In one embodiiiieat, gudi a N-protBCted anirn) add ia rei)f6sented by the Btn^ 



■wtxtoR R" and Prt aie es defined above. In accoidance witti this embodiment, tiie 
Goiqioimdof ibimulal is rq a c s c nted by the structure of formula Vm 



Jl ^O— C-OH-NH-Prt 
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As caQtemplatcd hffidn, one embodimnt of ttie present invention includes flie 
compoimd of formula VHI linked to a solid nqipatt fhiou^ dfbst R]^ or the amino acid 
residue. Typically, tiiis can be aocomplisbed coupling to a solid aiqiport containing, for 
example phenyl ester type linlcages, tliioester linkages or oxime linkages. 

Specific non-limitiug examples of the compound of formula I are provided below. It 
is qiperoit to a person skilled in the art ^ flie compounds provided below should not be 
consttued as limiting die broad scope of dds invodioD. 



c& coir 
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In anofhei einbodjnieiit, fhe pieaent invention relates to a pncess for prepeting a 

5 pq>tide bond comprising leacting an atninooonvoiindvdtli a 

of an effective amount of a compound of fimnula 1; wherein the amino compound is an 
amino acid or peptide and ttie carboxylic add is an amino add v^nofa is optionally N- 
protected or a peptide which is optionally N-tenninal amino protected. 

In anofliei embodiment, the present invention relates to a process for pv^anng a 

10 peptide bond coursing reacting an amino compound with a caiboxylic acid in the piBS^ 
of a dehydiHdng reagent such as EDC or DCC and an ef&ctive amount of a conrpotmd of 
fismuk I: -vAeinn the amino oon^imd is an amino acid or pqrtidB and tlie catb^ 
ia an aminn anA \iihieh ig nptinmlly N^gotected or a peptide whioli is optionally N-tenniaal 
amino protected. 

IS In another embodiment, ttie present invention relates to a process for preparing a 

pqitide bond comprising leEicting an amino compound witii a carboxylic acid in the presence 
of a coupUcg reagent snch as BOP, PyBOP, HBTU or TBTU and an effective amount of a 
compound of formula I; wherein the amino compound is an amino acid or peptide and the 
carboxylic acid is an amino add \v4iich is optiiaially N-protected or a peptide ^di is 

20 optioDdly N4eiminal amino protected When used as addith«s,11]Bcampo^ 
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an puticiilaily useful in pnnnotmg the finmation of leactive leactkm kftecmediates, 
inhflntbig side reaodans and soiqpcMsmg racem^^ 

In anolfaer embodiinent, Am present invendoD lelates to a prooess fin- preparing a 
pe^de band oompiisiiig reacting an amino con^oond with an atgrlating derivative of a 

5 carboxylic add in the presence of an effective amount of a compound of fotmuk I; wlieteiii 
the amino compound is an amino acid or pqitide and the carboxylic acid is an amino add 
wliich is optionally N-protected or a peptide yMdh is optionally N-terminal amino protected. 
The reaction can also be conducted in flie pieaerice of a ddiydrnbig agemt and/or a 
reagent as defined above. 

10 As defined henbi, llie term "ai^laling derivative of a carboxylic add" refers to a 

group on IliB &ee carboxy end of the ambw acid or peptide Hiat finiUtates the ocyladon 
reaction. i.e., nuoleophilic subadtution at the acyi carbon. Exanqdes include the fiee add, 
acid halide, anhydride, esters, such as lower alkyl esters, phenojgr esters vddch are 
ussttbstituted or substituted with 1-5 election wiOidiawing groups as defined herein; or an 

IS ashydride and tlielilM.I1wprefNT6dacyhrting derivative is the acid, add ha^ 
Ae add ddoride or fhioride, and ttis phenoigr estn. 

In another embodimerit, tlie present inventian relates 10 a process for Ab synthesis of 
a peptide, comprisiiig the steps of. a) providing a first amhio acid yUacii is opiioaally M- 
protected, wherein said amino acid is covalently coupled to a solid phase peptide synthesis 

20 resin; b) optionally cleaving the N-piotecting group to produce a fiee amino group; o) 
coipling the fiee amino groiip via a peptide linkage to the caiba]Q4 groi^ of a second amino 
acid vAich is optionally N-protected, fa tiie pies«ice of an effective amount of a compcmd 
of formula I, virberein the carboxyl group is a fi»e carboxyl or an acyhiting derivative thereof; 
d) repeating steps (b) and (c) until the desired peptide has been obtdned; and e)d6avlngllie 

25 peptide fiom the resin. The reaction can also be oraducted in the presence of a deliydtating 
agent and/or a coi^ling reagent as defined above. 

In one embodiment, tiie polypeptide chain is synthesized on an insoluble solid siqiport 
and the con^imd of formula I is cot^led to the insoluble support. In a particular 
embodiment, in vvbicb die compound of ibrnnila I is represented by structural fbnnula m, 

30 the compound is linked to the solid support tiirough the amino add residue. The insoluble 
siqiport can be for example a phenyl ester-type resin oi a lesin with oxime or tinoester 
linkages. 
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Hw preseot ioventian also lelates 1o polynMivgiippoited derivatives tlie oonqioaiKls of 
fonnnlal and tiieii use b pqitide synbesis and ia (xgamc sjnfl^^ 

In anofher endxjdimeol, tibe present mvoitiaD id^ 
bond caoaprising reacting an cxganlc atoine and a carbox;^ add or an acylatiiig derivative 
S toeofintiiepiesenceofanefifeGtiveBinoimtoftlieMiiqMiM Tbeieaction 
can also be oondiicted in fhe piesoioe of a ddigydtatiiig agent endAir a ooupliiig leagnt as 
defined above. 

In yet another embodiment, flie piesent invention relates to a piocess fix fonning an 
ester bond comprising reacsting an organic alcofaol and a caibaxylic acid or an acyloting 
10 deiivativetheieofindiBpitesenceofaneeEbetiveaniountofllieconipaundoffi^^ The 
reaction can also be conducted in the presence of a ddiydiadng agent and/or a coiqdiDg 
reagent as defined above. 

In yet another embodiment, llie pnsent invention relates to a process for forming a 
thiocstet bond con^sing reacting an organic thioalcohol and a carboxylic acid or sn 
IS aeylodng derivative fbereof in tlie presmoe of an effective amount of tlie compound of 
fomndaL The reaction can also be contneted in Hie presence of a ddbiydrating agent and/or 
a coiqding reagent as defined above. 

The oompoimds of Fomitda I have si^ienor properties relative to the known additivBs 
cutiently in use. Particularly, the compounds of the present invention, as peptide coupling 
20 addltWea, have the abili^ to accelerate the reactions, provide deaner processes, higher yields 
and less racemizaticn, especially in segment or fragment condensations. In addition, tlw 
compounds of fonnula I wherein Z is a phoaphonium salt (P*(NRsR«)3 A") as defmed above 
arc particularly advantageous, since phos^ioaium reagents do not take pert in guanidine- 
fbnning side reactions, as uranium reagenb and therefore pinsart an advantage tac xM- 
25 phase or sohition peptide synthesis. 

The products formed with the use of cooqKnmds of 4ie present invention tend to be 
purer than those made by methods used until now. In addition, flw reaction caidM on s arc 
voy niild, and the reaeents used are commercially available and/or easy to ptqwre. 

It is to be undenstood that any known compounds according to fomuiae I thvus^i VII 
30 are exchided explicitly from fte scope ofthe claimed compounds. 
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nirr AHFn niMrBiPTiON of im; FRFJCTiNT INVBmTON 



Tlw pieaeiit invention lelotM to tiw use of a oonqmnmi of fitmnda I as a coqding 
leagEnt in fbnning amide or ester bonds fiom a reaction between a caiboxylic add and an 
amine or an alcohol, lespectivBly. The canqxnmds of fbnnnla I are eq)eciaUy osefbl as 

5 catq>liiig leagents in &e preparation of peptide bonds during peptide synthesis. In otlier 
words a first amino acid or a first peptide, each having a free amino group is coupled wittl 
eitliR a second amino acid or a second peptide having a free carboxyl group or an acylaling 
derivative tlieieof, in the presence of compounds of Fomula I under amide fonning 
condidooe to form a pqitide bond and tlms fbcn a larger peptide. In particnlar, the 

10 compounds of fismula I are usefid in pnimoting (he formation of leaclive reaction 



Ri end Kg eie indepoidently of eadi odier selected fiom liydrogen, Okyi, aUcenyl, 
aUcynyl, cydoalkyl. heterocyoloalkji, aiyl. heteroaryl, halogen, ialoalkyl, allcjrlandno, 
diallEylamino, arylamino, diarylamino, dkylaiylamino, alkoxy, aryloxy, arylalkyloxy, 
carboxyalkyl, carboxyaryl, carboxyaiyiaUcyl, alkylt^iio. arylthio, ar^alkylthio, cyaan, 

20 nibo, caitonyl, aUc^caibonyl, arylcarbonjl. arylaUc^carbonyl, aUcmoyl, sulfonyl, 
all^lsulfonyl, arylsulfboyli aiylakylsuUboyl, a polymer-based solid support and 
P(OXOIl4)2 wherein lU is l^dsogen. alk^ or aryl; or R] and together mOi die carbon 
atoms to nliich Aey are attadbed finm an aiyl, heteroaryl, catbocycUc or heterocyclic 
ling, fvbadn said arjd, faetoosiyl, caAo^dic or hetctocyclic ring is optioned^ 

2S siibslItutBdwifhanyonBarmoreofttiegroqpsRiorRi: 
Z is selected fiixn 



, inhibiting side reactions and in sqipression of lacemization. 
In addition, the present invonlioa provides novel compounds of Foanula I. 
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i)I^drogen; 
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B) PCOXOIWz wheran R4, is igidtogen, aU^ or aryl; 
iii) aN-iniitectedainiiioaradrapresenlBdbytbestn^^ 



wiMt^ R° is an ainiiw acid residue and M is a N-fMotec^ 

iy) C(0)R4bwter^R4bi8allqrlc«raryI:and 

v) a group represented by ftefonmila (a), {b),(c), or (d): 

— ^NR«R&>3i^ — ^(NR7R«)2^ — O-NRtR* — CW^tRs ^ 
KR9R10 J^li 

(a) (b) (c) (d) 



10 wheiwjx Rj, EU, R7, R«, R*, Rio and Rii ate independently of each oilier alkyl, atyl, or 

lyobalkyl; or one or im» of (i). Rj and R«, (iO R7 and R,. (iii) R9 and Rio. (iv) R7 <md Rii, 
or (V) Ri and Rii. toeeUKr with the carbon or nitrogen atom to which Aey ax attached 
fbtm an opfionally substitiiled nitrogen-containing heterocyclic or heteroaryl ring 'wtiidi 
can optionally contain at least one fiit&er nittogen, oxygen 00; su^iur in any ring pai^ 

15 and 

A is PFfe BF4. Br. CO, SbF* SbCa«, QO* AlOi or any anion \rtioh forms a stable 
salt, soliiUe in oiganio solvents; 

\ri1fa die proviso 1lHt ¥dwn Y is oxygen and Z is hydrogen or am of the groups: 

-<>4cM,h^ ^ or -K-OEt 

20 Ri and Ra together with the carbon ^nns to wUch flwy are attached are not an 

unsiibstituted pihen^ gnn^: 

and ammonium salts orK-oxides thoeof 

In the oompoouls of fornuda I. variation of the substitnents Rt, and Y 
the acidity of the OH paap, and Oereby inflnence the efSsdivenBss of tiie coiq>li]]g leaotian. 
25 In one embodiment of compound I, Ri and Rz togedwr wfh die caibon atoms to 

which they are attadied fimn a ring selected flwm Ihe gronp ccaisiBtfaig of phenyl, Uueiqrl, 
benzofliicnyl, l-n^hthothienyl, thianthreaiyl, ^aryU benaoflayl, pynolyl, unidaaolyl. 
16 
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pyrazoly], pyiidyl, pyiazinyl, pyiimidinyl, pyridazdayl, indolyl, isoindolyl, indazolyl, 
purinyl, isoquinolyl, qniiioly], ut^litliyridinyl, qninazalinyl, cinnoliii^ pteridinyl, caibolinyl, 
iaodiiazolyl, isoxgzolyl, oydapmpyi, oyclobotyl, oydopeiityl, cyokdnxyl, cydohep^l, 
cyclooctyl. cyclodecyl, cydododecyl, (^dopeiiteiiyl, cydohexwayl, cydohqitenyl, 
5 cycloocteiyl, cyclohescadienyl, and cycloheptadienyL 

la ODB embodiment of formula I, Y is O . In another enibodiment of compound I, Z is 
hydrogen. In another embodiment of formula I, R] and R2 together with the carbon atoms to 
which they are attached ftmn an optionally substituted phenyl ting. In another embodnneot 
offbniiulaI,4lie«>mpoundoffoniiulaIisliiikedtoBgolidsi9poit. The Unkage can be fiir 
10 example tfaimigh a finehrdioxyl or tfarough any other &nctioiudgcoi9 
bond fiMmodMi, such as anuius tfaid, caiboiQrl and the like. 

la ynnfi^^ GQibodiniBntf Z is a giro^p ixpicweiited 1^ the stnicturo (a): 

(a) 

IS wbneinR3,K«andAana8defi]iedal)ove. 

In anodier emhodimeiit, Z is a uroniiim group rqnesented by stnioture (b), (c) or 

(d): 

— CpS7R«)2^ — or — C=NR7R, £ 

20 (b) (c) (d) 

\4ieraii R7, R«, R», Rio, Rn, and A ai« as defined above. 

In one raibodiment, K7, Bt, Rs^ Kio and Rji aie indQ)endeiitly of each ottier methyl, 
eibyl, propyl, butyl, penlyl or phoD^ In anolhsr embodiment, R7 and Rs are both 
melli;^. In anofher embodiin«it, Rs and Rio are bofli mediyL In another embodment, 
25 ODB w mote of R7 and Ri or R9 and Rio, toge&erwiaillie nitrogen to vdiich they are 
attached are 

-o 

In yet another enibodfauBnt, R7, R| and Rn together with the nitrogen and caiton to 
wbich they axe attacfasd aie 
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InaneembodiniBntoffciii]uIaI,Ai8FF6- Id anottier embodiment, A is HF4. 



Yibmin Rn is allcyU bdoall^ faalo^ orNO^ and 
nisO,1.2or3. 

In tstatba embodimenl; the compound of fbrnmla I ii leptesented fay the 




1— C^rRdiA® 



,0— <fNRTRi)2A® 



wbanin R13 is alkjA. l]akMl]t;yl, halogen or N02i uui 
nis 0,1,201 3; 
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vnOi the proviso that for Ifae compound of fbrnmla ma, vAea and R* are bofh meOnyl, 
nisnotO. 

lia anolher embodinient, the compoimd of fbnnola I B rqiiesented 

(IVi) (TVb) 

ffVe) (IVd) 
5 wherein Ru is alkyl, ludoalkyl, hfdogn orNOj; and 
D is 0,1, 2 or 3; 

with Ifae proviso that for the compound of fixmnla IVa, -wbra R;, R« and Rio are all 
methyUnisnotO. 

In anojfaer embodimeot, the compound of formula I is repreaeatcd by the structure: 
(V») (Vb) 

10 Cvd) (V« 

v*ereinRi3 is alkyl. haloalkyl, halogen orNOz; and 

n is 0, 1, 2 or 3; with the proviso liiat when R?, R« and Rn togeshet wifli fte caitxin and 
nitrogea atoms to \^ch1faey are attached iqaesent a group of die foimuk: 
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nisnotO. 

In aiuifluT eod)odjjneiit, tbe canqxnmd of fixmnih 




(Vic) CVId) 
wheton R|3 is alkyl, haUialkyl, halogen or HOa and 
nisO,l,2or3. 

with the proviso that for die (xniipouiu) of fbmiuk 
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In anoilier embodimoit, 1I16 conqxnmd of ftanula I is iqnsgentod by (he stnacbne: 




(VDo) (Vnd) 
vrtieRiii Ru is aUcyl, haloalkyl. halogen ot NOx; and 
- iiis0,t,2or3; 



In another embodiment, Z is a N-protected amino acid. As used herein, the term "V- 
10 protected amino acidT refers to a N-a-amiiio protected amino acid, or an a-<umno and 
which bears a protecting groip on die amino moiety. 

In one embodiment audi a N-iin>tected amino add is tqxe^^ 




^(idieirin R" and Prt are as defined above. In acoordance widi tins embodiment; flie 
15 conqxwndof&imidalisrciinsemtedbylfaestriictareof fitnnakvni: 
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i herem, one embodimeDt the present invention indudes ttn 
5 compound of fbnnulaVniljniEed to a soUdsiippntftroushcitoRi^ 

residue. Topically, fliis can be accon4>lished by coupling to a solid support contaimog, for 
example pbenyl ester type linkages, fhioestor linkages or oxime linkages. 

Spedfic non-Unuting examples of the compound of fbnnula I aie provided below. It 
is apparent to a person skilled in die ait tliat tbe oocvoundB provided below should not be 
10 caaliDed as limiting die broad scope of this invcation. 

c& coir 
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S lis tem^a^lEyr as inedbeiemdoie or OS part of another giDivnfn 

and biandied chain hyiltDcatbons, contBbung 1 to 20 caibona, pteSeaibly 1 to 10 carixna, 
moie piefenbly 1 to 8 carbons, audi as methyl, etlqrl, pronrl, isqpropyl, botyl, t-bntyl, 
isobul^ peotyl, hexyl, isohexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl and the UIk 
and, flw various bracdied chain isomers thereof! Where alkyl groi^ as defined above have 

10 single hoods for attachment to other groiqis at two different carbon atoms, they are tensed 
"aQEylene" groups. The aOcyl group can he nnsubstituted or substituted through available 
atas ly one or ittoit of llie groups selected fiom halo for exan^te F, Br, a or I, 
sDoh as CPs, all^l, alktnty, haloalkaxy, trifluoromethoxy, allGauyl, allcynyl, cydoaUgl, 
oyoloaDcylalkyl, cyolohBteroalkyl, oyoloheteroalkylallcyl, oydoaJkenyl, cycloalkeoylalkyl, 

15 cycloaIkyiq4, cyoloalkynylalkyl. aryl. beteroaryl. aiyUdM, aiyloxy., aiylaxyalkyl, 
aryloxyai^ arylaUt^^oxy, aiylallcei^ at^alkycyl, arylazo, heteioarylaUiyl, 
hBtBroarylaOceuyl, heteroatylheteroaiyl, heteroaryloxy, hydroxy, hydroxyalJcyl, nitra, cyano, 
amino, alkaaoyl, aroyl, alkylamino, dialkylamino, aiylanuno, diarylamino, thio, alkylthio, 
aiyttfaio, aiylalkylfliio, hetaoarylthio, alkaxyarylHuo, acyl, aUr^carbonyl, arylcaiboayl, 

20 alkyl-aminocarbon^ aiylaimnocaibanyl, alkoxycarbcnyl, arjIoiqrcaiboDyi, 
alkojcycaibonyloxy, aminocarbon^, aUcylaniuocarbonyl, atylandnooarbon^, 
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■Ikykstnixiiqdoxy, tuylcaiboDyloxy, alkylaiiiido, alkanoylamino, alkylcaibonylainmo, 
vylcatbonyUunino, milfra^], alkyisnlfimyl, aiylsnlfimyl, amiiiosul&iyl. sulfonyl, 
alkylsulfmyl, aiylsnl&yl, aninosulfiiiyl, aiylsuliiiiylalkyi, mjisulfonylamino and 
aminocaibaiQr], 

5 The tenn "alkenyi" as used herein alone or as part of anoflier group refeis to sirai^ or 

branched chain radicds of 2 to 20 carboiis, prafeiably 2 to 12 oaiton^ 
to 8 caiimns in &e noiiiial dsdn, «4iiGh inctode one to sb^ 

such u vinyl. 2-propwi)4. 3-hwtaiyl, 2-bntenyl. 4^)etitenyl, 3-pcntenyl, 2-hcxeayl, 3- 
hexenyi. 2-heptenyl, S-hqrteivl, 3-octein^, 3-nDniaiyl, 4-decettyl, 3-iiiideceiqrl, 

10 A-dodeemyi and the like, and vduch may be optiniMtty substitoted with any one i» more 
groups herdnabove fiir alkyl. 

The term "aJlcyi^r as osed herein alone 01 as part of anofher gioap TdEns to stiaigbt or 
branched chain radicals of 2 to 20 carbons, pieCHably 2 to 12 carbons and more preferably 2 
to 8 carbons in the nomud chain, v^ch mclude one tdple bond in the notmal chain, such as 
15 2.ia»pynyl. 3-butynyl, lAxtyay], 4-pentyivl, 3-pentynyl, l-isxyayl, 3-hexynyl, 2.hBptynyl, 
3-hep^jd, 4-hepl3myl, 3-oc<yn5rl, 3-n«aynyl, 4-dodeqyn3d and the Hke, and w*ich may be 
optionally substituted with any one or more gfoapa defined heceinabove for alkyl. 

Where alkenyi groups as defined above and alkynyl gioi^w as defined above, 
reqjectively, have single bonds &x attachment at two different carbon atoms, they are teaned 
20 "alkenylene groups" and "alkynylene grovpe", nspeotively. and may optianally be 
substibited as defined above for "alkenyi" and "alkynyl", 

Ihe term "cycloalkyl" as used herein alone or as port of another group refers to a 
or partially unsatwaled (conlainfaig 1, 2 or more double bonds), cyclic hydrocarbon 
ring system conlainhig 1 to 3 rii^ inoUiding monoeydicaOcyl, bicyclicalkjd and 
23 tricydica]kylandthelike,canlajm]igBtotalaf3to20carbons&imhigthering^ 

3 to 10 eaihcm. Nonlimiting exanqdes of cycloalkyl groups mclude cydopiopyl, 
cyolobulyl, cyclopentyl, cydohexyl, cyclohcptyl, cyclooctyl, cydodecyl, cyclododecjl, 
cyclohexenyl, and the like. The cycloalkyl group can optioiudly be substituted through 
available carbon atoms with one or more groups defined hereuiabove for alkyL 
30 The term "cycloalkenyl" as used herein alone or as part of another group refers to a 

specific embodiment of "cycloalkyl", and inchides partially unsaturated (contajning 1, 2 or 
more double bonds) eycUc tqrdiocarbons contaimiig 3 to 12 carbons, preferably S to 10 
oartxms and 1, 2, 3 double or more boiKls. Nonlimiting examples of cydoalkmyl gtotq» 



24 



wo 20*01007634 



PCT/IL2004/D00eS2 



inclnde cyclopKiteoyl, eydtbrneayl, cydofaeptenyl, cycloocteayl, cyclohexadieoyl, and 
cyclidiBptBdia^l. The c^yckialkyl gioap can qptkmaUy be substituted thiDugli avaUable 
carbon atoms with one or more groins defined hereinabove fot alkyl. 

Hk term "heterocydoalkyr (or heterocydicX as used heidn alone or as part of another 
S groiq> se&xs to a saturated (x partially ussatmated ring system containing 1-3 tings, vAdcli 
includes one or more betero aloms such as nitrogen, oxygen and/or suliiir, such as 
inperidinyl, piperidinyl, pyirolidinyl pynolinyl, pyrazolinyl, pyiasHilidinyl, piperidii^l, 
moipholinyl, ftiomoipholinyl, pyianyl, Ancfiynmyl, piperaziix^ inddisyl, dil^drofiiranyl, 
tetrahydtofniaiiyl, dfliydiopynDyl, tetrahydiopynai^, and llw like. The hetnocydoaUcyl 

10 gnn9canoptxmallybeiabBlitiitedfim>u{^avBaaUecaitonstDiiB 
defined benjnabove fbr bHqtL 

Tba tsm '"aryl" as used herein alone or as part of anodier gtoi9 rafim to on arm 
ring system containing Stom 6-10 ring carbon atoms and 17 to a total of 15 carbon atoms. 
The aiyl ring can be a mooocyclici, bicydic, tricyclic and tibe like. Non-Hmiting examples of 

15 aiyl groups are phenyl, nqfatfa^yl including l-napfaftyl and 2-naplitbyl, and the li^ The 
tiyl gmup can optiODally be substituted ttnoug^ available caiban ahnns 'with one or more 
gpyiipi defined hereinabove fijr alkyl 

Hie tenn "heteroaryl' as used herdn alone or as part of another group lefon to a 
hetenwromatic system contauiing at least one heteioatom ring atom selected &om nitrogen, 

20 sulfinr and oxygen. The beteioaiyl contains 5 or more ring atoms. The heteioaryl group can 
be monocyclic, bicyclic, tricyclic and the like. Also included in tiiis expression are the 
benzoheterocyclic Rings. If nitrogen is a ring atom, the present invention also contemplates 
the N-oxides of the nitiogea containing hetooaryls. Konliroiting examples of heteroaiyls 
indnde fltienyl, benzofUenyl, 1-napblfaotiiieoyl, lluaiitlireny], fbiyl, benzofinyl, pynolyl, 

25 imidazolyl. pyrazolyl. pyiidyl, pymaayl, pyrimidinyl, pyridazinji, indolji, isoindolyl, 
indazolyl, puiinyl, isociuinolyl, quinolyl, naphHiinidinyl, qoincncalicyl, quijDazdinyl. 
dnnolinyl, pteridinyl, caitolinyl, isotbiazolyl. isoxazolyl and die like. The heteroaryl group 
can qpdonally be substituted through availaUe atoms with one or more groups defined 
hereinabove for alkyl. 

30 The term "carbocyclic" as used herein refers to a ring system containing carbon alms 

as tbe only ring atoms. The teim refers to monocyclic ring system, as well as bicyclic, 
tricyclic and flie like, and eooon^asses any of the cycloalkyl or cycloaUcenyl stibslituetils 
defined above. 
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The term "heteiocyclio" ta used herein refois to a ring system containing one or more 
hBtenwbnm (eg. N, 0, 8 ) as dug agonu. The toim ie&» to monocyclic ijng q^stem. u 
well as Incyclic, ttv^clic and the Uke, and eocompasses aoy of Oe heterocycloallcyl 



S TlietBnn'1ialogeu''or'balo"a3usedbemnaloneoraspaitofaiiodietgnn9i«ftnto 
ddmme, branine, fluorinB. and iodine. Has term 'lialoaUiyl" lefos to an alkyl Etubititncnt as 
defined above bearing oas or toore halogen atom An exaiqple of a haloalkjrl groq> is a 
ttifhwromefhyl gnnv. 

The teim "amino" as used herein alone or as pait of asodwr gtoiq> refers to an NHz 

10 gnn^). The teims^aM amino, diallcylamino,aiy]anuiK>,diatylan±u 

amino derivatives as used heiem alone or as part of another groq) referto amino substituted 
wifli one or two substituents. which may be the same or difliswnt, such as alkyl. aryl, 
aiylalkyl, heteioaiyl, heteroaryialkyl, cyoldwteroalkyl, oycloheteroalkylalkyl, cycloalkyl, 
cycloaUgrlalkyl, haloalkyl, hydroxyalkyi, aikoxyalkyl, fhioallcyl and flie like. These 

IS substitiients cam be fbrdier substituted vriA any one or mote of .the substituents defined 
abovefeialkyl In addition, the amino siOjsftuents can be telm together wito the nitio^ 
at(Hn to ¥4udi they are attacted to form a lieteracyolic ring such as in]idazol)i, pym 
piperidinyl, azepinyl, motpholinyl, flnamoriAoliB(jd, pqierazinyl, and the lite. 

The tern "hydroxy" refers to an OH pavp. The tonus "alkosy", "aiylaxy" or 

20 "arylalkyloxy" as used hwein alone or as part of another gccup indiides any of fte above 
allcyl, aiyUilkyl or aiyl groqn Hnlced to an oxygen atom. 

The tenn "earboxy" as used heieht alone or as part of anotber group refibrs to a COO 
ffovp. and fur&er enoompasses carbo^qdate salts titareof of the fiamiila COOM whensia M 
isametalion. Ilie term '"taietal iim" refeis to allodi metal ions sucb as sodum, potasnnm o^ 

25 mhiun and alkalhie earth metal ions such as magnesium and cakinm, as well as zino and 
alumhMm. The term "carboxyaUcyl", "aOmcymyV" or 'Wboxyarytalkyl" as used her«*i 
alone or as part of another gcovp inchides any of flie above alkjd, arjdalkyl or aiyl groins 
linked to a cerboxy group. 

The term "thio" as used herein alone or as part of anofliBr group refers to an SH 

30 groiqi. The terms "alkylthio", "aryllhio" or "arylalkylthio" as used herein alone or as part of 
anote groi^p refer to any of the above alkyl. ai^all^yl or aryl gtoi^ linked to a sulfiir atom. 
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The teim "cyano" as used herein alone or as pert of anoOei group lefen to a CN 
group. The tsnn "nitro" as used herein skine or as part of another group refers to an NOj 

gCDUp. 

The term "carbonyl" as used herein eione or as part of oootlier group icTcts to a C=0 
S group. The terms "alkylcarbonyl", "atyleaiboii^" or "aiylaUyleaiboiiyl" as used henin 
alone or as part of another groiq) refer to any of flie above allE^ atylalkyl or aiyl groqn 
linked to a carbonyl group. 

The term "edkanoji" as used hernn alone or as part of another group refbn to an alkyi 
linked to a carbonyl group. 
10 The term "sulfimyr as used herein alone or as part ofanothergiDiq) refers to an SOi 

groT^). The terms "alkylsulfonyl", "arylsulfonyl" or "arylalkylsulfonyl" as used heidn alone 
or as part of another group refer to any of the above alkyl, arylalky 1 or aiyl groi^w linked to a 
8ulfi)n(yl group. 

The term "acyl" as used herdn alone or part of another groi^, refers to an organic 
IS radical Hnked to a caibonyl. Noolimlting examjdes of acyl groqs are alkapoyl, alkenoyl, 
aoyl, araUanoyl, beleioaiayl, cyckelkanoyl. cycloheteroalkanoyl and the like. 

When the compounds of structure I an in add form it may finm a phamiarwitically 
acceptfd>le salt such as alkali metal salts sndi as liOhim, soditan or potassium, dkaline eattti 
metal sattB such as calohim or nugoedum as weU as zuic or ahiminum and other calling 
20 as ammonhmi, choline, diedianolamine, e%lenedianiine, t^nitylamine, toc^smine, 
debydroabietylamine and^ like. 

All stereoisomers of the compounds of the nistaut invention are contemplated, either in 
admixtute or in pure or substantially pure finm. The compounds of dw present invention can 
have Bsymnetrio centers at any of the carbon atoms inoludfaig any one or Ifae R substitnents. 
25 Qmsequeafly, oonqwundsaffbnHuIalcanexistmenanticHiiedoordia^ 

in mixtures thereo£ Hie compounds can be lacemates, enanliomen or diostenomeis as 
starting materials. When diasteseoineric or eDantiomenc products are pvepaied, tbey can be 
separated by conventional methods fat example, chromatographic or fractional 
ciystaUization. 

30 In addition, tiie cranpounds of formula I can exist in tautomeric forms or in mixtures 

thereof ^ch have flie same reactivity as compound (I) and are also useM use as coi^hng 
reagents in fbnamg amide or estar bonds. An escatnple of such a conqwund is cceqwiBid of 
finrnula; 



27 



WO20ttV007634 



FCT/IL2eO4/0M6S2 



YZ 

I 

N . ... 

Inadditiox),^i^tliBcaiiq)oiiiid8affi>imi]laIcontam all gBomeltical 

5 u(niier8 8Uoha8ci9,trB]u,EBnlZarecoiiteii9lated. 

Whm Ri and R2 taken together with Hie carbons to which fhcy are attached fbnn a 
tricyclic groi^, then Ihc coa4>ounds of Foimuk I is tetracyclic. Similarly, if a bicyclic group 
is formed £Kim Ri and R3 taken together with the carhocs to «4iich th^ are attached, then 
file compounds of Foimnla I ate tricyclic. Finally, if Ri and R2 taken together form a 
10 monocyclic group, dien the compouods of Formula I are bicyclic. 

Depending on tbe definition of Ri and R2 (dectron dooating 01 electron witibdrawing), 
ifae ai^ty of the OH or idioqiliamiun gioiq> can be influenced and tocby fl^ 
ofoonpUng. 

As used hfflein, an "electron donating group" refers to a graop fiiat will release or 
IS dooate dectcons moie flian hydrogen would if it occupied the same position in the molecule. 

See J. Mansb. Adyancod Organic Chemistry, 3rd Ed., John WUey & Sons p. 238 (198S). 

These ^pes of groups are well known in the art Exanq)les include alkylamino, amino, halo, 

aryl, aOcoxy, aialkoxy, aiyloxy, mercapto, alkylthio, and the like. 

Tlie term "election widtdrawing groups" as defined hetnn refers to a gmq) that will 
20 dtawdectronstoitselfmorellianalqrdiogenaiamwouldifhocci)q^aesamBpoA^ 

the moleonk. See, J. Maidi, Advanced Organio Chemistry, 3rd Ed., John Wey ft Sons P. 

17 (1985). They indude sndi scoops as mbm, monobBloal^l, dihdoalkyl, ttihaloalkyl (e.g., 

CF.Rib3), halo, fom^l, lower alkaaoyl. lower alkylsulfbnyi. lower alkylsulfiayl, and fbe 

like. 

25 Of course, vmious combinations and peimutalions of the formulae described herein 

are also contemplated by Ifae present invention. In addition, Markush groupings contaiiiing 
less than all of file elements described hraeinabove as wdl as the various peimutationB 
thereof arc also contemphted by tiie present invcntioiL 
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As described herein, die compounds desccibed hereiiiabove are useful in pnanoting 
pqrdde on^lkig, I e., the leactian between a fiee amiuo gtoi9 of a first amino add or fiist 
pqjfide mill a free caiboxy grovip or aerating derivative tiieieof of a second ammo add or 

5 coupliiigofadipqtideandanamiima(ad,at4)qitideandanaiiiiiioad^ 
auBinmo acid, dip^de3,peiitq)eptideg, hitler pqiddes, polypeptides etc. ^ 

Accordingly, the piesent inventian pmvides, in one embodiment, a process fu 
prqjBiing a peptide bond comprising reading an amino compound with a oaxbojq^ Bsad in 
the presence of an eSsctive anMimt of a oompoimd of fbnnila I; wherein the amino 

10 conqiound is an nminn acid or peptide and the caiboxyUc acid is an amino and iriuch is 
optional N-protecled or a pqitide is oplinially N-tetDiinal 0 

In one embodiment, toe ooiqiting leoctionB described hereinabove can take place in die 
additional presence of a dehydiBttng reagent sndi as DCC (dlcycloheKylcarbodiiniidB) or 
EDC, (N-«tliyl-K'-<3-dinie%laminopnipyl)aarbodihnide IqnlrDchloride) and the like. In 

IS accoidanco widi this embodiment, the present iitvendOT inxmdes a process 

peptide bond conqnising reacting an amino compoond with a caibox]4ic acid in tlie presence 
of a debydraliog agent and an effective amount of a conqxxmd of fiumula I; ^leiein the 
amhw cooqxnind is an amino acid or pqrtide and the carboxylic add is an anuno add Mlih^ 
is optkmaUy N-protected or a peptide vAich is optionally N-tennin8l amino protected. 

20 In anotiier embodiment, the coiiplittg reactions described heraiiiabove can take place in 

the addidonal presence ofacoiq>ling reagent sw^ as BOP, PyBOP,HBTU or TBTU. When 
used as additives, tlie conqjounds of formula 1 are particularly usefiil in promoting the 
fimnatlon of reactive reaction intermediates, hihibiting side reactions and suppressing 
racenuzation. In accordanMwilfa this embodbneut, Represent invention provides a pnxiass 

25 {(Hrpiq«ingapeptkleboiidcoD4iri^reBctmganaminocarrqx>andwilliaoaiboxyli6add 
in the pnsence of a coiqding agent and an efieetive amount of a ooonpound of fbtmula I; 

add vUch is optionally N-protacted or a peptide which is optionally N'^tetminal amino 



In yet anottMr embodbnent, the process of the present inventioD comprises using an 
acylBtii)^ derivative of a carbozylic add for tecxmplmgieaction. hi accordance with this 
embodiiiient; the present inventioa provides a process &r preparing a pqitide bond 
eonpjffing reactmg an amhw compound widi an acylating dedvadve of a carbm^Hc acid in 
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Hm preaawe of an efiEective amount of a oonixniiid of formula I; wherein the ammo 
coiiq)ouii(l is an amino acid or peptide and die oatboJcyUo acid is aa amiiio aud vibiai is 
opiioiidly N-i«ot6cted or a pqpdde \v)iicfa is (qifii^ Tbia 
couplmg teaction can be conducted in the presence of Ifac compound of fbmivila I alone, or 
S with the finfher addition of a dehydrating agent and/or a coi]«>liiig reagrait as described 

As defined hBoan, ttie term "acylating derivative of a caiboxylic acid" refers to a 
ffoap on liie fiee cattocy end of the amino acid or pqitide tbat ftralitates flie acj4alian 
reaction, i.e, nudeophilie substitution at the ai^l carbon. Exanqdes isdude the fiee add, 

10 add balide, anhydride, eaten, such as lower alkyl estni, phemnQr esten yduch ate 
uosubstituted or substituted witti 1-5 electron widuhawing gxsapa as defined hetein; ot an 
anhydride and the like. The preferred acyiating derivative is fte add. acid balide, espedaUy 
the acid diloride or fluoride, and the phenoxy ester. 

A p»feired acylating group of an amino add is the amino acid chloride or fluoride. 

15 Thepiepaiation and use of amino acid dilorides aa an acylating derivative is discussed in an 
article by Catpino, et d. in J. Org. Chm.. 1986, 51, 3734-3736. the contenls of vAidi aie 
jncoiporated herein by lefmnoe. Mefly, arnino add diloridea can 
Ibe amino add witb fhiooyl dikmde and reciyslallizinE the prodnd 
leagenl; such as CHjClz -texane. 

20 Amino add fluorides can be prepared by reacting an N-proteded ammo add wifh die 

leagent cyanuric fluoride. This reaction can be run at temperatures as low as 0°C. and up to 
tiie tcfluxing temperature of the solvent, but it is prefened that the leaction is run at room 
tempetatane. It can also be mn in an inert solvent, such as pyridine, CH2CI2 and the UIk. The 
cyanuric flnoride can be prqiaied fiom the crare^ding chloride in the piesence of 

25 potassium fluoride at elevated temperatoies. Other fhiorinating agents wdl known hi die art, 
such as ihionyl fluoride, 2,4,6-trinitroflnoiobenzene, N-mefliyl-2-fluonjpyridiniwn salts, and 
the like may be used in place of KF to tSSetX tbe fonnation of cyamiric fluoride. 

Another embodiment, the present inventiQn relatestoapioeessfbrfhe syntheas of a 
peptide, comprising the stq» of: a) providing a first amino add wUdi is optioiany N- 

30 protected, v*erdn said amino acid is eovalendy coupled to a solid phase peptide synthesis 
resin; b) optionally deaving the N-protecting group to produce a flee amino groiqi; c) 
Goiqding the fi«e amino group via a pejitide linkage to the carijog^l gitnip of a 
add vdudi is optioDBlly N-pioteotsd, in Ae ptesencc of an e£fective amount of a conq)^^ 
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of fonnula I, vdierem flie caitex:^ gro^p u a fioe caitaxyl 

(Qi:^)eati]]gstq)8(b) and (c)imtfltbBdenred|Mptidshm been obtained e)clesviiig1lN 
peptide fiom the rcsui* This cov^luiii leadioiL can be conducted in die ptesenoe of fhe 
coaqxnind of fisnnula I fdone, or with die finther addition of a dehydmdng agent and/or a 

5 coupling Regent as described above. In addition, a caiboxyUc add having a fiee carbox}! 
groi^ can be used, or an acylating derivative of the caiboxylic add, as defined hereinabove. 

In one embodimenl; the polypqitide dnin is synfbedzed on an insoluble solid 
siqipaitand11>eccnqxnindaffbimulaIisooiq)ledtodiBinsolid)ksiqq^ In a porticulai 
embodinKnt, in vMdi'die oompound of fannula lis lepiBsen te d by structural fomnilaVni, 

10 the conqxHmd is linked to tat solid support through the N-piotBcted amino acid residue oi 
through one of the residues R| and/or Kg. The insoluble sifipott can be fin- exanide a 
phenyl ester-type resin or a lesin wilfa oxinie or fliioester ImlcagiBS 




1 S In another embodiment, ifae jnesent mvention provides a process for fbnning an amide 

bond ooo^rising reactfaig an organic amiiiB vidtti a caiboxylic add in the presence of an 
efEedive amount of Ae contpound of fitnmda I Wa reaction can be condncted in the 
pcesBoce of the campoand of fonnula I alone, or widi the fmiher addidoa of a defaydnating 
agent and/or a coi^ling reagent as desoibed above. In addhioD, a oaibaxylic add having a 

20 tecarbcagrlgroiQ) can be used, (n an ai^lating derivative oftiecadxjxylic add. as defi^ 
hereinabove. 

In yet another embodimeat, llie present invention relates to a process for forming an 
ester bond comprising reacting an organic alcohol and a carboxylic acid in the presence of an 
effective amount of the compound of fbimula L This ceacdon can be conducted in. the 
25 pnsBDce of liw confound of finmuk I aloni^ or vnttitlie finther addition of a delQrd^ 
agent and/or a coiq;>ling reagent as described above, b addition, a catlmxylic add having a 
fim CBfboxyl g)ni9 can be used, or an Bcylaling derivative ctffliB cailxnqdic add, as defined 
hereinabove. 
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TbB coupling reactiaas usually late place in an inert raganic solvent snch w 
dimeflqrlfonnamidc {DMF). N-iniBlhylpyiiolidone CNMP), aeetomtrile, moflrylsne diloride or 
etheis, such as THF or dioxane or mixtnres of solveots. In fiH% DMF is ite 
in the sofid phase synthesis hecause of its &vorable solvation properties. The reactions take 
S place undermild conditions nsnalLy ranging fiomal)autO°C to about 30°C. 

Tbe teon "enino acid" as used herein refers to an organic acid contaimiig both a basic 
amino poop (NHj) and an acidic eailxHQrl gtoqp. (COOH). Tbetefore, said molecule is 
amphoteric and exists in aqueous solution as dipde ions. (See "Tbe C^ondeased Cbemical 
Dicdoiuiy", lOtfa Ed., edited by Oesaner G. Hawley, Van Nostiand Reinhold Compaiiy. 
10 London, &)gland p. 48 (1981)). The pre&ned amino acids are tlie OMnnino acids. They 
include but are not limited to the 25 amino adds that have been estttblished as protein 
constitnoits. They must contain at least one carboxyl group and one pdniaiy or seoandary 
amino group in tlie amino acid molecule. The tenn kcludes natural as well as ramatuial 
amino adds, such as sud) alanine, valine, leucioB, isoleucine, norleudne, proline, 
15 hydnwypiolinB, phenyUlanine. tyrosne, tryptophan, methioDine, glydae, serine, 
homoserine, threonine, cysteinei, cystine aspartio add. glntanic add. aspaiagine, ^utamine, 
lyaii^ faydroxylysine, oinifhine, argimne. hnnoarginmp, hiriidnie, pemdllamhw, 
ju^hfiqlanune, alidifr-pbei^ycine, isogjutamine, pyroglutamic acid, .^punma.- 
amiiiobDtyiic acid, dtnilline, sarcosine, stafine and the like. 
20 As used herein, the term "peptide" refers to the class of conqiouDds composed of amino 

acid units chemically bound together mtti amide linkages. A peptide may contaia as little as 
two amino add residues or may contain a polymer of amino acid residues (polypeptide). 

Aa used herein, the terms "ammo add' and "peptide" also indude amino adds and 
peptides, leqiectivdy oonbdnhig bloddng (protecting) groqps. These ptotectins "gtmips" 
25 (d>breviatBd"Prt"mtfaBcanipouml8offimuUQblodctheanmiogroi9orthecaibaxyl 
gsxmp of the amino add or peptide not involved in or taldng part in the coupling in ixder to 
prevent unwanted side reactions. These protecting groiips also protect reactive gtoups on the 
side dnin. After the peptide is formed, die blocking groups are removed by techniques 
known to one addlled in flic ait 
30 A nuniber of blocking reagents for amtoo groups are known in tbe art and have been 

utilized in tbe syntheses of peptides. These blocking groups are discussed in U^. Pat Nos. 
3,835,175. 4.508,657. 3,839,396, 4,581.167. 4,394,519, 4,460,501 and 4.108.846. the 
conlmts of aU of vriuoh are incorporated by refereiKe as if My set fiaih herein. Olte 
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pratectiiiggnn^ are detgorifaed in en rndde entitled "Solid Fhaae Peptide Synfheris', by O. 
Baiany and R. B. Menifidd in THE PEPTIDES, Vol. 2, edited bjr E. Gross and J. 

Academic Press, N.Y., N.Y. 100-118 (1980), and in ihe book entitled 
"PROTECnVE GROUPS IN ORGANIC SYNTHESIS" by T. W. Green, John Wiley & 
S Sons, New York, the contents of all of \<Mch aie being incoiporaiBd by lefeience. 

Annuo protecting groups (^-protecting group", "Prt", or "N-a-amino i^atecting 
group", used hnein interdnDgeebly) as used herdn, refers to blocking groups vriiich etc 
known in the art and wfaidi have been utilized to btock Ibe amino (NE^ groiv of ^ 
arid. Blocking grtnips sucb as 9-h>WGr aU(yi-9-fliu»ei]|yloixycatboiiyl-2-dilGfo-l- 

10 indanyhnethoxy-caibonyl (CLIMOC) and benz [f| indeneJmefl)iyloxycarboi]grl (BIMOC) 
and dbd-TMOC are discussed in U.S. Pat. Nos. 3,835.175, 4,508,657, 3,839,396, 4,581,167, 
4,394,519, 4,460,501 and 4,108,846 refened to heiwnabove. Oftier N-amino protecting 
groups include such groi^ as Hk t-butylo!tycatbonyi (BOC), t-amyloxycaibonyl (Aoo), 
beta.-triinethylsayl-ethyloxycarbonyl (TEOQ, adamantyl-oxycarbonyl (Adoc), 1- 

15 xneflrylq^obutytoxycarbonyl (Mcb), 2-(p-b:i)haiylyl)propyl-2-oxycaiboiQrl (^joo), 2-^ 
phenyla2qphen^)piop^-2-oityc«rboriyl (Azoc), 2;^dfale(hyl-3,5.dhne%loxybenzyl 
oxycarbooyl (Ddz), 2^aieiiylpropyl-2o]tyca*onyl (Poo), baizylojqFoacbonyl (Oa), p- 
toluenesulfonyl aminocatbonyl (Jao), o-nflropheaylsulfenyl (Nps), difliiasuoranoyl (Dts), 
Phthflloyl, piperidineoxycarbonyl, fonnyl, trifluraoacetyl and the like. 

20 Iliese protecting groups can be placed into five categories: 

1) a base labile N-a-amino acid protecting group such as FMOC, and the like; 

2) protecting groups removed by acid, such as Boc, TEOC, Aoc, Adoc, Mcb^ ^c, 
Azoc, Ddz, Poc, Cbz, 2-fiiramne%loxycarbonyl (Foe), p-meduxybenzytoxycaiboiiyl 
(Moz),Nps,aiidtbBlik^ 

25 3) protecting groups lemoved by I^Fdiogenalion such as Dts, Cbz; 

4) protecting groups lemoved by nocleophiles, sixth as B^mc, Bsmoc and Nps and the 
like; and 

5) protectii^ groups derived fiom carboxylic acids, such as fiamyl, acetyl, 
tiifluoroacetyl and the like, which are removed by acid, base or taicleophiles, 

30 A variety of carboxy protecting gcotips Imown m the art may be eoqiloyed. Examples 

of many of &Bse possible gfoofs may be finMid in "Protective Grains in Organic Syndiesis", 
by T. W. Owen, John Wiley & Sooa, 1981, the oonteots of vdtidi is incorpcrated by 
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le&ience. Tlisse emn^les inohde Bast groqis as methyl ester, tbulyl ester, beta.- 

ttmietfaylsilyMiyl ester, benzyl ester and the HkB. 

In aMtkm, dnnng the course of proton sytittiesU, it amy be neoessary to protect 

ceitahi side diaiiis of flie amino acids to pievent unwanted side leactions. For (scainple, 4ie 
S foUomng andno atdds contain fimctianal gioiips that can be piotected: atginine, lyane, 

aspartic add asparagine, ghitamic acid, glutamine, tustidise, cjntetn, otoitfaice, aenne, 

tbeonioe, liomoargniine, dtiulUiw and tynsme. The protecting groi^is can be any of the 

mtrogen or caibox^ proteodag gioi^ described berranaboive, and are also set forth in 

"SoUd FfaMe Peptide Synthesia", by O. Barany and R. B. MeniMd in THE PEPTIDES, VoL 
10 2, edilBd by E. Gross and J. Meienhofte, Academic Press, N.Y, N.Y. 100-118 (1980), and 

in the book entitled "FROTBCnVB OROUFS IN OROANIC SYNTHESIS" by T. W. 

Oieen, John Wiley & Sons, New York, ibe cantents of all of vMeh aie being faicoiporated by 

reference* 

A typical preparation of the peptide in accordance with the present invention Involves 
IS the foUowmg steps 

1) Protection of the fiee caiboxyl groqi m a first anuno add or a first peptide, or 
anchoring 4ie amhu) add or peptide to a solid sqiiport; 

2) Protection of the fiee amfaiogioiq) of a second andno add or pepdde; 

3) Froteotian of the side Ghams, if necessary, 

20 4) Coiqitiiig the first amitio add or peptide vnlfadneeooodamhioa^ 
presence of compounds of Formula I; 

5) Deprotecting&eaniiiio protecting gioiip Id produce a fine ammo groi9i 

6) Repeating steps 2-Suita the desired peptide has been obtained: 

7) Geaving the peptide finm the resin, and 
25 8) Removal offheprotBctmg groups. 

The procedure of steps 1-3 can be performed in aiv Older. In addiHoo, the prooeduie of 
steps 1-3 can be perfbrmed in any order. 

In the coupling stq>, the compounds of Formula I should be pteseot in etSective 
amounts. UsuaUy, Hut first amino add or peptide is present m ^iptoxmiately equimolar 
30 amounts with the second amino arid or peptide, althou^i the reactian can take place if the 
molar ratio of the former to the latter ranges fimn 1:3 to 3:1. Pmtfhennoie, the amount of flie 
conqpcraod having Fominla I used depends iq^n the amount of peptide w amnio ^ 
is present in the least amount (i.e. the liimting reagent); thus tfie molar ratio of the compound 
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afFom«iUIto4iBamiiioBcsidorpqitideiaiigesftQml:3 to3:l lelative to the amino acid or 
peptide pnsent in the least molai amomit, atthongh it is pn^aied that appcaiamsiBdy 
eqaimolai amounts of ttie compound of Fonnila I, flie fiist amino add or pqitide and dw 
second amino acid or peptide be used. In some cases, the molar ratio of compound I and the 
5 caii)oxylicaMdintheiangeof0.02to0.10isaIsoe£fcctive. 

The foUowtng sequence (Scheme 1} is illustrative of the coupling reaction; in the 
examples below, amino acids (AA) are used, althou^ the pioceduns is general &r amino 
adds and/or peptides: 

?itH-AAr-Ofi 

H-AAj-Prtc+PitM-AAr-OH Compound I j^fj^^j^^r^'J^ Cmjpomidl 
-Pr^ -Prtc 

Prtsj-AAi—AAi-AAs— Pile ^ AAi-AAj-AAj 

10 

Scheme 1 

In the above sdieme, "frin" is an amino acid blocking group. "Pttt" is a oarboxylio 
add Hockjng group, and AAi, AA2 and AAa aie first, second and &iid amino acid. 



IS As dunm by the d)ovesdiBme,lfaBN-«t4mina protected amino add is reacted vt^ 

aecMid ainiso add in die oaiboxy group is piotectxd 

A peptide is finmed between Ibe first amino acid and tte second amino add in fhe 
presence of a compound of fonnula I. The peptide chain can be increased by removing the 
amino protecting group by techniques knovm to one skilled in tl^e art and tl>en reacting the 

20 coii»sponditig dipq^tide «dfh aiiother N-a-ainino protected amino add in the present 

compomid of Formula I to fi»m flie coneapoiiding tri-peptide. Hie N-a amino protecting 
gioi9 of tbe tii-peptide is removed and tl» above-cyde is rqpeated until the desued pqitide 
has been obtained. 

The present inventi<m can readily be utilized in solid phase peptide synthesis. Solid 
25 phase peptide synOiesis is based on the stepwise assembly of a peptide chain \Aile it is 
Bttached at one end to a solid siQ>port or solid phase peptide rean. Two mebods ate 
geoerally wen known in the art 

One, the MeiriSeld medxxi, employs a solid si^ort for mtacfameirt of ttie amino add 
or pqitide reridues. Tins tnefliod otqdoys N'iirotBeted amino add^ 
30 ate added to an amino acid or pqrtideiesidne attached to the solid sQiport at the acs^ (add) 
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end of moleoule. Aflar Hie peptide bond bas been &mied, the protected group is removed 
and Oe cycle iqMEded When « pq>tide bsviiig tbc desired seqiieiu» has been syn^^ 
is fhen lemoved fiom the nippatt 

The second mediod. tiie inverse MeniSeld mediod, envoys loagoits attadied to solid 
S siqqMrts in a series of colmnns. The amino acid or p^tide residue is passed tiitough ibase 
colmnns in a series to &rm the desiied amino add sequence. 

These methods ate well known in the art as discussed in U.S. Patent Nos. 4.108,846, 
3,839,396, 3,835,173. 4,508,657, 4,623/»84, 4,575,541, 4,581,167. 4,394,519 as weU as in 
Advmces in Enzymology, 32, 221 (1969) «id in PEPTIDES. Vd. 2, edited by Bdurd Oioss 
10 and Johaniies MeienhofEisr. Academic Pirns, New Yodc pp. 3-255 (1980) and Oe contents 
tibneof are incorporated herein by reference as if iUUy set fbrfh heron. 

In solid phase polypeptide synOwns, an insoluble solid si^jport or matrix, 
advantageously in bead fijim, is used. Such soHd supports can be any of the soUd phase 
polymeric substrates ccmventionally employed for the synthesis of polypeptides. Typical of 
15 such polymotic resins aie crosslinkBd polystyiene resins, glass beads, clays, Cdite, 
GHMsUnked dextian, polyaaylamides, polyamlde lesins, polye%lene glycol giafted 
polystyiene, and similar inaohible solid supports which either natnially contain nactive sites 
for coiqiluig with the amino acid componenb or which can be provided with sixli leacdve 
sites. Suitable resins aie phenyl estei^type lesios or resins with oxime or fliioester linkages. 
20 Several preliminary operations are necessary before 4e solid phase synftesis of a 

peptide can be started. First flie supporting resin containing the C-terminal amino acid 
oompwient of flie proposed peptide chain must be prepared. This can be accomplished by 
any of a number of procedures known to one skilled in the art. Many of these soUd supports, 
derivatized with N-piatecled amino adds, ate commercially tmiila^ 
25 as deshsd. Many of ttieoonmianiesin linkages (for lliepiq^^ 

amides, peptide adds, ood the Hke) can be prqiared with BpoD-amis» acids as easily aa with 
the other N-pratected amino adds, and fiiis may be accomplished by any of a number of 
procedures known to be skilled in the art. 

The lemaining synfliesis to fonn the denied polypeptide sequence is carried out in 
30 the following manner. Before coupling of ins second amino add can take place, the first 
residue already on ttie support must be dqaotected. Deprotection of the first amino add 
reskiue on tte resin as wen as of each of the sabsequenliy cmqded amn» add 
be carried out by oontading the protected amino add residue willi an qipropriate 
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deproteoting agent The deixotecting agents employed for this puipose are well known to 
those of ordinary ddll in the art of peptides aynOiesis and flie particular dcprotecting agent 
aaployeA in any given instanice will depend, of ooone, i^on toe pratectiiig group used. For 
example, if fbe protecting group is t-biitylcng'carbonyl, trifluoroaoetic acid (usually S0% or 
S liigbct) in dichlorainediBiie or bydiochlaric acid in a suitable solvent such as dioxane may be 
used flw de[iroitecti0n. On the other hand, if the protecting groiqj is ^ 
flaateoyliiiBl]i^o:9caitM0ji, basic conditions such as iriperidine (usually 20%) in DMF will 
be fho pzefened luc l h od of dquutcclion. If the protecting grotq), £br the iiist amino acid 
attached to Ae resin is Bpoc, flie depiotecb'ng i^ent of duioe will be O.S% TFA in 

10 didilaroinelfaaiiB. Sohitians of glacial acetic add in tiifluoraedianol, etfaand or 
djchlaromediane can also be etoployed. 

Ailer the depiotecdng step, Ihe resin is washed wifli a soitaiUe solvent in order to 
remove excess deprotecting agents. If the deprotectiiig agent is a solution of acid, the 
subsequent step of neutralization is typically cattied out witii an qipropriace non- 

IS nudeoptdlic ter&iry amine base or tertiaiy ammonium trifluroacetate. Any excess tetliaiy 
amine ot tertiary arrniwiium trifluoroacctate sah can be removed with a suitable solvent such 
as dichloiome&ane, dimettiylfixmeinide, or witti solids sD]>ports wUfa suitable swelling 
ptopetties, edianol or medianol. The resin-bound fiee amine, thus prepared, is now ready tar 
coupling widi die next N-protected amino acid. 

20 BefbiB each coupling step, the N-protected amino acid component to be coupled can 

be activated, that is, the caiboxylic acid can be converted it into a reactive form by any of a 
number of accepted procedures known to those of ordinary skill in the art of peptide 
synthesis. In general, an exasss of the activaled N-protected anuno acid con^onent is 
employed in the reactiaa, 

25 After ftecoufdhig of Ihe second protected amino add compffiient to the first amii» 

acid conqjonent, the attached protected dipeptide is dien deprotected, neutnUzed if 
necessary, and washed as described above before coaling of the next amino add derivative 
is crBected. This procedure is repeated until Ihe desired sequence of amino acids has been 
assembled on fee insoluble sigiport- conqjleted peptide can be removed ftom 4e 

30 insoluble si^rt by any of the standard methods as, for mstance, by cleavage widi 
trifluoroacetic acid (fin qipmptiately iiinctioaalized alkoscybeaqrl alcohol, alkoxybeo^l 
amine, or allcoxybendiydrylamine lesins), Fdo /ttibutyltm hydride mixtures in 
diehlotomediana (fi>r ^prapriate^ flmctionaliaed allyl-typc linkersX aminalyas. 
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alcohdysis, or hydrolysis (fiir appropriately ftnettonalized of Ihe jdieoyl «tar or ojdme 

Afler deavage firan the solid sqiport, fhe resulting p^de lequres nrnumal or no 
fiirflier purification. Because of the very low contamination of l>ypioducts overall yields are 

5 found to be high and whataver pudfication is necessary can be carried out widi relative ease. 
Such purifications are preferably carried out by partition chromatography, ion exchange 
chtamatography, reveised-pliase hi{^ petfixmanoe liquid chromatograpby or a combiiiation 
ofbotL Shicbprocedines ■KWBU4cnowntooi)esldUedin11wBrtofpq^ 

The piesent iirniilion can readily be utlHzed in Uqvrid phase peptide syiri^^ 

10 phase peptide syndiesis is baaed on the melfaod, in vMcix organic solvent soluble polyneis 
are used as a support for ^ynttietic reactians. Vhen the reactions are complete, non-polar 
solvent (usually, edier) is added to the solutioo, causing the precipitation of the polymer, 
wWdi is then isolated by filtiation. This predpitation/crystallization allows for removal of 
reagents and solvents by fUtiatlon. thus combining the advantages solution phase chemistry 

I S and the utiUty of soUdjdiase purification (p. J. Oravert,XJmD.Jandik Organic Synt^ 
Soluble Polymer Supports; Liquid Phase Mediodologies. CSiem. Rev. 1997, v.97, p. 489- 
509). 

Confounds of the finmula I can be prepared by any method knovm to a person 
skilled h) the art. 

20 The following examples aie presented in order to more fully iUustnrte oertnn 

embodiments of the invention. They should in no way, however, be construed as Uniting die 
broad scope of the invention. One skilled in the art can readily devise many vBdafions and 
modificatians of the prindples diadosed herein without deparditg fiom the scope of the 

25 

BaCPMIIMENTAL DETAILS SECTIQW 



^■4-E)ihvdro-3- livdrDXv4-oxo-1.2.3-b< 

To 8 cooled sohitionof 24 g of sodium hydroxide in 150 ml of water was added 
slowly viddi stilling 20.8 g of hydrox^amine hydiodilRide. To diis soMon 22.6 g of 
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methyl iinairmilatE was added. fbUowing by mediyl alcohol in amfamt to bring it mto 
solvtion. This solution was allowed to stir for tiiiee dqm at iDom tenqwntore. Soliition was 
distilled under reduced jaessnre undl tbe sodiam salt of tiie hydroxamic acid was 
precipitatBd, leaving about 50-70 ml of the mother liquid in the flask. Hie salt was filtered 

5 o£f and washed mHi ether. The filtrate was made acid with hydrochloric acid and i)e free 
hydioxamic acid was precipitated. The crude product was washed with ether, giving the 
desired product with 65% yield. After recovering ftom mother liquid the yield can be 
increased up to 809i. Kectyitalliistion of ediaumng a 
brown oyslals with melting pobit 146-lS0<t^ 

10 Anal. Calcd. for CtH^jO, : C, 5556, H. 5.26, N. 18.46 
Found; C, 55.06, H, 5.22, N, 18.20 

b) 14.5 E of 2-aininobenzhydioxaniic acid in 25 ml of hydrochloric add (cone.) was diluted 
wifli 270 ml of cold water and then was diazotizsd with 7,2 g of sodium nitritB in 25 ml of 
water at 0-5 °C. The resulted solutioii was stiired at room tempetalnre for 1-2 h and filtered 
15 to afford 3,4-dihydio-3-hydio>Q'-4-oj«)-l,2,3-bcnzotiiazdne wiOi die yield 75-82%. The 
product was oystaUized fiom etfaanol, giving wUlc crystals with m.p. 180-183 "C 'H NMR 
PMSO^): 8 - 2.55 (s, OH). 7.99 (dt), 8.14 (dtX 8J1 (d), 8.41 (dd). UV: X „„ = 302 nm. 
R: v= 1630,1670cm'' (C=0,N=N). 




Melfayl 4-cblaroaiiSnaiiaate is reacted with hydioxyhnnme bydrodiloride and die 
product is deazotized In accordance with the procedure of Bxan^le 1 to yield the above- 
25 identified ocmpound. 

EXAMPLE 3 

3.4-Dihvdro-3-hvdroxv-7-metfavl-4- oxo-1.2.3-benzotiiazine. 
30 Melhyl 4-ineaiylanthranilate is reacted with hydroxylamine hydrochloride and the 

product is deazotized in accordance with the procedure of Exanqde 1 to yield ttie abov«>> 
idflotified compound. 
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3.4-Dihvdl0.3- 




Metfay] 4,5-diiiiediylaiifliiamlate is reacted WOi IqrdnwylRmiiie hydrochlotide and 
S fhepiodDctUdeaz(rtizedma«xndanMT»ilhtiiepioc6dw 




Methyl 2-ami]iD-3(tijfluoi<omeiliyI)bem»Bte is leacted wilfa faydioxjiannne 
IqrdiocUotide and Ibe product Is deazodzed In acoQidiincewlditte 1 
to ykldfbe above-identifwd confound. 

IS EXAMPIiE 6 

6.CM>Hv3.4-Dihvdio-3-hv droxv^7.mlro.4-»xn.1 .?,.1-hen70triazine. 

S-Cliloro-4-nilcoauairanilic add (US 49S9367) is canverted to its meOiyl ester, 
fbllovrins by leajctioa with iiydfoxylamiiie hydrodilaride and die ptodnct is d i i P inri T ied in 
20 accordance witli the procedDreofBxampfel to yield dw above-identified com 




25 MeHiyl S-fhioroantiiiamiats is nacted witb hydroiiq/lamine liydiochlotide and the 

product is deazotized in accordance wift to procedme of Bxan^le 1 to yield tlie above- 
identified compound. 



30 
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FCT/IL20(M/OMCSZ 



Methyl ester of 2-aminomcotmic add is reacted wth hydn>;qrlaimne hydiDChknide 
and tbe product is deazotized in accotdance Willi (be procedniB of Example 1 to yield 41ib 
aboveidentified conqwimd. 

5 EXAMPLE 9 

3.4-IMbivdni-3-hyd[OXV-4-flxo-1.2.3 -triazaanfliracenfe 

Mediyl ester of S-amino-Z-nqdlflKno add is reacted vrith hydnKylaiiiiiiB 
hydradilaode and tbe product is deazotized in accotdance mft 1 
10 to yield tedxnre-identified compound. 

EiCAMPLE 10 

3.4-Dihvdio-3-hYdroxv-4-oxo-1^.3.4.g-peiitaa ™Tmpht>mlp;e. 
IS Methyl estei of 3-aminopyiazi]iB-2-caiboxylic acid is reacted witb hydroxjlaniine 

iQfdxochloiide and llie jaioduct is deazotized in accotdance wlh the procedoie of Exan^la 1 

to jrteld flw above-identified conqwund. 

All gyotheazed derivatives (exauples 1-10) have acceptable analytical 

characteristics; 'HNMR spectra correspond to stqotuw, UV: = 300-305 mn. BR; v = 
20 1630, 1670 cm-' (0=0, >NN). 




25 To a mixture of 71 g (0.4 mol) of 3,44}ihydro-3-hydroxy-4-oxo-l,23-baizotiiazi]w 

and 44.5 g of triethylamine in 400 ml of iiied);ylene ddoiide, 86 g (0.5 mol} ctf dieftryl 
chlorti[fcosphate in 200 ml of methylene chloride was added dropwlse wifh stinlng at 0-S°C. 
The mixhiie was stirred for 3 h at room tcn^eiature under TLC control. After firuahing fee 
teactioii. tiiettiylamine hydrochloride was filtered off and solvent was evq>orsted in vacuum. 

30 The residue was dissolved in 200 ml of ethyl acetate, washed with water and brine, fiien 
dried over magnesium sulfite. The solution was concentrated in vacuum to volume of 30-40 
ml and bexanea (fisction or petroleum edter were added causing the predpitat^ 
cos^Mund. This oompoimd was filtered off, dried and lecryatallized flom eQiyl 
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aoetate/bexane, giving B-Cdieauncyplioqdiotyktxy)-!;!^- be&zotdaziii-4(3H>aiie wMi m.p. 
72-75 V. 'H NMR (CDCI3): S = 1.45 (t. 6H. CH3), 4.50 (», 4H, CHj). 7.99 (dt, 1H,J, 8.14 
(dt, 1H_.), 8.31 (d, 1H„.), 8.41 (dd, lltr). "P NMR (CDCaa): 6 -30 ppm. UV: X ■„ = 302 
nin,lR: v= 1710,1300 cm' (C=O,P=0). 

5 

EXAMPLE, 12 

3,4-D%dro-3-liydio«y-4H)«)-lA3.4>8-pmlaayOT(qMwI^ (fiwn numple 10) is 
10 leactod wifh diediyl cUmopfao^te in accoidaiice with the prooedure of Example 11 to 
yield the above-identified compound. 

EXAMPLE 13 

15 7-ra.l«o-3.fdiethoxvnlioimli«rvlc«vVl .^S-benznteiazine ^HW>m 

7-Cldcm-3,4-dih3'dR)-3-liydt<»y'-4-oxo-l,2^-beiizottiadne (&om exanjple 2) is 
leacted 'With dietliyl chloioiAo^sliate in accoidaiice withfliepiooeduie of Exanq>lB 11 to 
yield die above-identified coo^imd. 

All synthesized derivatives (from examg^ 12 and 13) liave acceptable analytical 
20 characteristics,- 'H NMR qxctn conespood to itnietuie, UV: X 300-305 nm. IR: v- 
1710-1720, 1300-1310 cm' (0=0. P-O). 

EXAMPU 14 

25 O^3.4-Dihvdra-4-0X(>-1.2.3-beDZ»tria7 in.3-v^N.N.N'.>r-teli«Bd^ 

To a 99 g (0.306 mol) of chloro-NJ^J>('J>('-tetraniefliylf6nnamidiniijni 
hexafluoiophosphate in 300 ml of acetonitcile was added SO g (0.306 mol) of 3,4-di]9dn>- 
3-faydiaxy-4H»a>-i;Z^-beiBDtriazine (fiom exaiqde 1) and 37.1 g (0.367 mol) of 
30 trieth^ine in 300 ml of acetonitrile witli sSaios at 0-5°C. After Btiiiing at room 
ten^jeratwe fiv 3 h. the solid m» filtered of^ washed twice with 30 nd of acetonlM^^ 
solvent was evqxnated to volume of 250-270 ml and 300 ml of isopropyl alcohol was added 
wiflk stilting. Filtration itf solid, vvad)ii% wifb SO ml of isoprop^ alcohol and dried in 

42 



WO2NVD07e34 



vacuum g9ve 68 g of desired cooipound and addit^ 

(80% overall yield), m.p. 138-140''C, 'H NMR (CEbCN, ppm): 5 ■= 3,04 (s, 6H. CI%), 3.40 
(s, 6H, CH3), 8.00 (dt, 1H„), 8.14 (dt, 1H„.). 8.31 (d, IH,.). 8.41 (dd. 1H„.). ^'P NMR 
(CD3CN. ppm): 8-117 Chept. PFs). "F NMR (CD3CN, ppm): B -72.2 (d, PFs). 

Ahernatively, hdo-N,N,N'J<'-tc*ramefhylformamidiiiiwn hcHfluoro- [dioqihate 
vsierein halo is fluoro or taomo may be reacted wiA 3.4-dfliydio-3-liydK)xy-4-ox«>-lA3- 
bemotriazine to form the above-idsitified conqioiind. 



hexafluarophosbhate. 

By leaolion of halo-N^,N%N^teliamefliylfoimamidimuni hexaflnoro- phosphate 
(wfaGmn halo is fluoto, «*lato or htomo) with 3,4-Dihydw-3-hydioxy-4-oxo-l,23,4,8- 
peiitaazBiiq)lithalene (fiom example 10} m acoonUmce with lbs procedure of Example 14, 
Ob tide oan^Mund is pcqated. 



fU3.4-Dihvdfo.(i-fim.ro.4^xo-i 7i^-'^'"*^"""-3-v''>->J-N-N'J<'-tett^^ 

By reaction of Mo-N^^^'^'-tetramefliyl&nMamidinium hexaflworo- phoqihate 
(wherein halo is flnoto, chloro or bromo) witti 3Adihydro-3-l«rdioxy-6-fluoro-4-oxo-l A3- 
benzotiiazine (fiom example 7) in accordance willi 4ie procedme of BxanqdB 14, tlw title 
compound is prepared. 



rv^>«-naivdio^oxo-1.2.3-b? pmfriapin-^.vrwNJslJ^\N'-bisfte^ 




ylVNJf.N'Jf- 




EXAMPLE 16 



EXAMPLE 17 




By 

hsxafbiorophoi 



reaction 



Etion of hBl(>-NJ^,N'JJf'-bis(tetrametfaylene)fonnamidinium 
i (vAerdn halo is fluoro, chloro or bromo) w& 3,4-diliyd(o-3-lqRlroxy- 
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4-oxo-l^^-))eiizi>tiiazinB in aoooidance -wifli fhe procedme of Example 14, flie titU 
compound is pn^ned. 

EXAMPLE 18 

5 

By leactioD of ]ukhNJNfJ«'J4'-bH(pentaiieMeiie)fonnBii^^ 
henflunoiilioqiliate (uriiereiii halo is flnoro, cUoio or bromo) wAi 3,4-dil)ydio-3-hydroxy- 
10 4-<no-l,2^-beiizotriaziiiB in accoidaiice witli dw {socedaie of £»mple 14^ die title 
ouiiipound is pvepaiod. 

EXAMPLE 19 

15 O-ra A-Dilivdro-4^xo-1.2.3-benTntriB7jn.^-vn- |J TM'-1 •<.HinwHiy1-N N' 

a) . 2-Cbloio-l^><3iJiiet]iylituidazQlidinium iMocafluampboc^Mte. 

14.8 g (O.OS mol) cf tripliosgene in 30 ml of methylene chkride was added dropwise 
to ft solntion of 1.3-diiiieflvliinM«zo1idinniw (20.7 g, 0.16 mol) in SO ml of mediylene 
20 chloiide with stining at 0-S%. The mixture was stined at loom tenveratute for 5 h. 30 g 
(0. 1 S mol) of sodium hexafluoiophosphate in water was added to this sohition and stined for 
3 h. The organic layer was separated, washed twice with water, dried over magnBsium 
sulfite and evt^xnated to give a white solid, yield 37,6 g (90%). 

AlUcnatiively, phosphorus oxycUoride, oc diphosgene, or phosgene, or osalyl 
25 dilorideconld be substitoledfollieiriphoagenBm the above piooedinn to afford fh^ 
identified compound. 

b) . 2^Fhuro-l,3-dirnediylnmdazolidhiimhexafiuai0phoqdiate. 

A mbctuie of Z-dtloo-U-dhnsdiylJmidazoUduiium chloiide (S.8 g, 0.052 mol), 
piepared by evaporaition of reactioa nuxture after isteraotion of 1,3-^inBthylimidazolidBnone 
30 wifli tiiiAoi^e and potasshnn fluoride (dried at 125°C ovemigiit) (3 g, 0.052mol) in 25 ml 
of acetomtrile was stiired at room teniperature for 24 h. Ibe mixture was filtered and 
ctmoentrated m vainimn. The crude product was redissolved in aoetDoiliile^ 
edier. fOteied and dried to give 10.6g (78%) of title compound, m.p.lS8-160 °a 
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c). By reaction of 2-lido-l,3-dijnBaiyliaijdazoIidiiiiiTO Imtafluoio- pbospfaate 
(whcrem halo is flnoio. chloro oi biomo) iirilh 3,4-dil9dio-3-hyiclioxy- 4-oihi-1A3- 
benzotnaziiie in accacdance wilfa tbe procedme of Example 14, the title coiqiound is 



Q.fS.Clil«o-3.4-ni-hvdro-4^1 ■2.3.hamtriarii>.VvlVNN'-l ^-diniBrtivl-N.W- 

By reaction of 2-lialo-U-diinettiyi-3,44,6-trtnihydroi^^ 
hexsfhiorophosphate (wfaerein halo is flnon, diUno or brtxao) Willi S-dikMO-3Adi]iydn>-3- 
hydroxy- 4-oxo-l,23-benzotriBme in acondance with the prooedme of Example 14, tiie 
titie compound is piepoied. 

AU synthesized derivatives (iiom examples 15-20) hsvi 
obaiaotHistics: 'H. ^'F, ''FNMR spectnoonespondto stiuctuie. 



20 n.^^.4.r>ihvdro-4-oxo-l. 



Ch]oio-K,N^'J^-tebwaethylfi»maniidimum tebsfluaroboialie is reacted with 3,4- 
dibydio-3-t9dioxy-4Kixo-l,2,3-benzotiiazine and trietlr/lamhie in accordance wiAi the 
procedunofExaavleH to yield titled oonq)ouiid,m.p. 142-147°C (dec.). 'HNMKCCDjCN, 
25 ppm): 8 - 3.04 (s, SB, CH,). 3.40 (s. 6H. CHs). 8.00 (dt. 1H„J, 8.14 (dt, IB,), 8.31 (d, 
IHUJ, 841 (dd, 1H,> '»FNMR{CD3CN,ppm): 5-151.6 (BFa). 



30 0-f3.4-Dihvdro-4-oxo-l :23-b< 
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Teae&m of 2^jMoio-M-<Binethyliniii1ii7«>ti(1iiiiiim tetrafluoroboiate with 3,4-diliydn>-3- 
IqrdtDxy- 4-«xo-l^>bei]Z0iliiazi]w in accordance mfb fbe inocedme of Exatajde 14, the 
title compoimd is piGpaicd. 

Alternatively, 2*alo-l,3-^eth^UmidazoUdiiii«in tetwfluoroborBte wbtstia halo is 
S flmno or brotno may be jeacted with 3,4-diliydn>-34qrdios]r-4-axi(>-l,2,3-beazotriaziiie to 
form the above4dciitified cffiqwund. 



10 rf3.4.Dllivdm.4^»m-1.2: 





322 g (Oai mol) of phosphorus oxycMotide was added to 50 ml of dry methylene 
chloride. To this mixture 35.8 g (0.2 mol) of hexamethylphosphorainide (EIMPA) in 100 ml 

15 of methylene chloride was added dtopwise with sliiriLg, keqmig the tempeiature -5±2°C. 
Afto addition of HMPA, «te mixture was stilled Bt ox;, for 1 h, flwn cooled to -5°^ 
g (0.215 mol) of triefl^lamiDe was added diopwiae, keeiaag Hbe teoqjeratuie <0°C. Afler 
addition of tfietfaylamfate, the miztuiB waa atlired £» 0,5 h and pound to the iiteoooled (4- 
mixtuie of water (SOO ml) and 30.6 g of trietfaylamine. The organic isya was separated 

20 and to water solutiMi was added 36.8 g of potassium hexafluotophosphate in 450 ml of 
water, inducing the predpitation of dilorotris(diraethylamino)pho^honium 
hexafluOTOphosphate. The solid was atered, washed with cold water and dried. The yield is 
54.5 g (80%X m p- >300^= (dec.). 'H NMR (CDCI3, ppm): 5 = Z80 and 2.83 (ds, 18H. 
CBb). *'P NMR (CDda, ppn): 8 -142 Oiept. m. 55 (s, MeiNPQ). "F NMR (CDCls, 

25 ppm): 6-70.2 (d,P»d. 

b). To 17.2 g (0.05 moO of chlonytris(diniefliylamino)phosphoBhim 
hexafliXBopihosphatB and 8.15 g (0.05 mol) of 3,4-dihydio-3-hydtoxy-4-oxo-l,2,3- 
benzotdwdne in 100 ml of methylene ddoride was added 5.6 g (0.055 mol) of triebyiamJne 
m 10 ml of methylene chloride. The mbetuie was slined for 0.5 h at room temperature and 

30 150 ml of edwr was added. Ibe pieoipitrte was collected on a filter, washed with ether and 
dried in vacuum. The yield 4235 g (90%). m.p. 140-142X:. 'H NMR (CDO* Ppm): 8 = 
2,95 and 2.97 (ds, 18H, CHj). 8.01 (dt. 1H,J, 8.15 (dt. IH.;). 8J2 (d, IHtJ, 8.43 (dd, 
IH^o^.). NMR (CDdi. HHn): 8 -143.9 (hept, PF«). 43.8 (s, MeJSffO). 
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Alternatively, braino-tris(dimethylainjno)-pliosphDiiiumhexa^ may be 

jwcted widi 3,4-dniydro-3-faydioxy'4-oxo-l,2>'benzotriBziiiB to fimn the above-identified 
compound. 

AltemativBly, titled owi^Knmd con be i»Bpaiod by reaction rf amounts of 

S tri8(dimefliylamino)phospliiiw, 3,4H]il]ydio-3-^dioxy-4^>xo-l,23-b«n2»tiu2inB and 
triedqrlaminB in caibon tetiadiloiide/THF nixtuw at -30 to -25<C, fbUowing by addttion of 
potaBsinm facxaflwxn^ipbate in 'water. 

AUemsdvely, hesachlotoetbaiie oouU be sobstitated for carbon tBtraehloride in Hie 
above procedure to afford the title compound. 

10 

EXAMTLE 24 

rn4-nihvdro.4-oxn.l.2.3.beffi!Otria7iTl-Vv1V<XYVfriHfpVTlT)tidiTK^^ plWtpbwium 

>itgtailuo«>phogDligte . 

By reacting halotris(pyirolidino)phosphomiiin hexafluorophosplwte (wherein halo is 
15 chlpro or biomo) wi* 3,4Kfilv*»-3-M««y-4^o-i;i,3-benzotriazijie in accordance with 
tfaeFinoednre ofE)caiiqde23,1liBtitleoonqxnmdiapnpared. 

AMemattvely. tilled compovmd can be iii^»aied by reaction of equimolffl 
tris(pytrolidiDo)phosiJiiiie, 3,4-dihydro-34ydKny-4-oxo-l,2,3-benzolriazine and 
triethylamine in oaitwn tetracUoride/THF mixture at -30 to -2S»C Mowing by addition of 
20 potassium bexafluorophosphate in water. 

Allmntive^. hexacUoioediane could be substituted for carbon tebaohlotide in ttie 
above procedure to afford Ibe title coB^Mund. 
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leaoting 2-hBlo-l,l-diinetbyl-2-]iym>lidin-l-y: 
hexafluocophosphBte Cwfaetein balo is csUno or bnmio) with 3,4-d%diD-3-l9dioxy^4-oxo- 
1^,3-baizatriazme in acooidmoe widi the proceduie of Bmnple 23, tite title coBqxHSid is 



10 AltBniBti\^,titledcoii90imd(mb6]]Eepaiedby leactionofeq^^ 

2-N-ijym»lidino-13-<]iinediyl-l,3;!sliaza2diotqpholai^ 3,4-d3]]ydiD^-l)QFdioxy-4-oxo-l^^ 
bauwtriazma and triethylamiiie in catfaon toliaoUoridenilF nuxtme at -30 to -2S°C, 
Movfing 1>y addltim of potassfam hemfluoropl^^ 

AltEDiati'velyi hexachluroelliane could be substituted fisr caiboii tetradilaride in llie 

13 above piDoedure to afford ttetmecompoaod. 



EXAMPLE 26 
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Pnlynwr-bound 3,4-daydio-3-hydroxy-4-oxo-l^^"benzotriaziiie was prepared &om 
po|yBtyieiie-2K divinylbenzene copolpier resin (200-400 mesh) accrading to &e reported 
method fiir polyirw**CTmd HOBt CEur. J. Biochem., 1975, v. 59, p. 55). The activity of the 
5 piqiated polynwr-bound 3,4-dihydro-3-l?ydioxy^xo-l,2,3-beiH^^ was detemriiwd, 
accodhig to meHiod (TetiahBdian Lett., 1998, vJ9, p.l321) to be 0.27-0.28 minol/g. 



EXAMPLE 27 

10 teh«iv4jw1.immum btBcafflimronhomhate. 

Polymer-bound 3,4-dihydro-3-liyd««y-4-oxo-l AS-benzotriaziBe (*om examfde 28) 
andSequivaleot of dik»o-N,NJ*'J^'-tBlnnM%lfonn^ and 
32 equivBlimt of tneflqFlamke in acetonitrile was sdned at toom temperabiR until total 
disq^peonnce of the bnwd O-H bond at 3450-3500 cm'' in IR spectium (-24 h). The 
15 resulting polymer was filtered off, washed Mth mefljanol, acetonitrile and, finally, with 
ether, then dried at 50-60 "C in vacuum. The obtained resin showed a strong band at 1670 
om-1 in IR speotram, wbisla. could be assigned to ON group. 

Altemativety, balo-N,N,N',N'-tetiamBaiy]fbimainidimnm faexafluoro- phoqihatB 
wheiem halo is ilwno or brano may be leaeted with polymep-bound 3,4-dihydn)-3-hydni]g^ 
20 4-oxo-l,2,3-beiizotriazin0 to fi«n the above-identified oempounl 

Alternatively, diedqd chloropbosphate may be reacted witti potymer-bound 3,4- 
daydro-3-hydKJxy-4-oxo-lA3-benzotria2ine to form polymep-bound 3- 
(dieflioxyphosphoryloxy)-! ,2,3- benzotriazin-4{3H)-ane. 

Alternatively, polymer-bound 3,4-diliydro-3-hydroxy-4-oxa-l,2,3-beEzo1riazine msy 
25 be reacted with halo derivatives and their hexafluorophosphates and tettafluoioboiates 
nentionBd in examples 14-25 to &imed polyDMvbound dnivatives. 



30 
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5 Polymer-bound 3,4-dihydio-3-hydroxy-4-oxo-l^^-beazotriiodne (ftom example 28) 

and 3 equivalent of oUoro-N^sI^SN'-tetimiethylfoimamidiiiiiimtetafluoroborate and 3,2 
equivalent of tne±.ylaniiiie m acebmitrile yms stined at loom tentpeiature until total 
disaiipeanuice of broad 0-H bond at 3450-3500 cm'' in JB. spectnim (~24 h). Hie 
lesuUng polymer was filtered aS, washed wWi methanol, acebmitrile and, finally, with 

10 eOiBr, fhea dried at SO-eO'C in vacuum. Hw obiaiiied resin showed a strong band at 1670 
Gno-l in IR spectrum, wbiah could be assigned to C=N group. 

AltenMtiveLy, halo-N,N;N',N'-tetramethylfonnaffiidiniiim tetnfhioro- borate vdwtein 
halo la fluoto or biomo way be reacted with polymer-bound 3,4-d]hydn>-3-l9dracy-4-oxo- 
l^,3-^)enzotnazine to fbnn tiio above-identified conipound. 

15 

EXAMPLE 29 

Preiianriion of active 0-O.4-dihvd«)-4-OM-1.2.3.bemotriazin-3-vlWdcrived eslna. 



20 




fbr exan^e R = AUcyl. aiyl. Ftiioc^CH(R'). CbzNHCHOR.'), AcNHC31(R') 
1) Ftomacylhalogeaidea. 

25 

a) Fiepoiation of a«yl dUoiides. 

Tbe Pmoc amino acid <1 mmol) was dissolved or snspended in 10 ml of meUiykae 
chloride and after Oe addition of fleshly distilled tluoiqrl ddoide 00 nmol) the m^^ 
refluxed for O.Sh.Beevapotatioo in vacuum with meOiylenediloride 2-3 times gave an oil 
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or a solid fiee fixim cdecmh of Hiioiijd diloride, wbicb can be purified by piecqritatioa fiom 
metbylene idilaride solution with hexane. For Bxan^le, by ttds paxweduie Ae followiiig 
Fmoo-omino add chlorides were prqxiced: Fmoc-(Hy-Cl, Fmoc-AIarCl, Fmoc-Leu-CI, 
Ftaoc-Pro-Gl. Fmoc-Val-Cl, Fmoc-Ser(Bzl)-Cl. Fmoc-Phe-Cl. 
S AHeoutivBly, caiboxylic acids with pratected amino, hydroxy or Mo groups could 

be substituted for 1fae Fmoc amino acid in the above procedure to afford acyl chlorides. 

AUematively, protected peptides can be converted into protected peptide acid 
dikrides, according to above piooedure; 

A suspension of Fmo&i)q>tide acid (1 mmol) in 10 ml of mefbytene chloride was 

10 treated with ^onyl cbkaide (l.S mmol) and the mixture was stlned fbi 24 hr at room 
tenq)efature under nitrogen. Evaporation in vacnnoos followed by the addition of niediyiene 
dhloride and reevaporotion gave a fhion;^ ehltxide &ee solid. Hie obtained solid was 
dissolved in methylene chloride and precipitate by addition of bexane. The resulting solid 
was fiHered and dried, for example: Fmoc-Leu-AIa-Cl (80% yield, in.p. 66-67°C [Ut. 65- 

15 eS'-C [V.V.Suiesh Babu. RGayathri, Qopi. Synth. Canmnn.. 1999, v. 29, p. 79]; 
Fmoc-TWB2l)-Pro-a (65% yield, m.p, 9S-96°C). 

b). To solution of acyl chloride (1 mmol) in 10 ml of melliylene chloride was added 
3.4-dil7dio-3-hyd(Oxy-4-oxo-l,2,3-benz»triBzin8 (1 nrnud) and diiaopropyleaiylBniine (1.1 
20 mmol) at -10°C.Tli6 mixture was stirred for 3 hot room temperature. Tbe solids was filteied 
ott, washed with 3 ml of methylene cfaloride and combined fihiates was evqwisted in 
vacuum, giving solid, which was purified by oystallizatlon or piedpitalian fiom mellqdetie 
chloride wttb edier or hexaoe. 

Fw amino acid chlorides Am use of otganio base leads to *m>HH«" of oxazolone as a 
25 main leaetiim ptoduct Becanse of this the synthesis of amino add active estms was 
perfbnned with sodium or potassium salts of 3,4-dih|ydro-3-liydroxy4-oxo-l,2,3- 

To solution or suqiension of Fmoc anrino acid dilMide (1 mmol) in 10 ml of THF 
was added potassium salt of 3,4-dihydro-3-hydr«n9^4-axo-i;Z,3-benzotriazine (1 mmol) at - 
30 5°C. The mixture was stilted for 5 h at HKimtenqieialuie. The solids was filtered a£^ washed 
with3 ml of THF and combined filtrates was evj^wrated in vaouum, giving soHd, which was 
purified by oystallizstion oiprecqntatiQii. 
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Altemativdiy, each of presented 3,4^ydin-3-]qrdwxy-4<)ixo-1^3-beozotdadne 
deiivHtiveB may be leaded wifhacyldiloiide to fbimesteis. 

Altanatively, instead of «Kyl oUoride can be used m<fl fluoride piqKited acooiduif to 
J. PraktCawn., 2000, yM2, p.71 1. 

S 

2) . Using carbodiimides 

To solution of Ftnoc auuno add (10 nunol) in 30 ml of THF was added DCX:(10 
vamXj in 20 ml of THF wMi stitring at -l(fC for 10-15 min. Thiai solution of 10 mmol of 
3,4-di]qrdioO-liydn»74<>xo-1.2^-benzci(iiazine in 20 ml of THF was added and the 
10 mixtuie was stiired at Ifaat tenqwiatnie fin 0^ b. then at 0-4*C for S b. The solids nmre 
filteied otC, solvent evqMiated in vacmim and lesidoe was pniified by ctystallizatiffln or 
pieciplUition. 

3) . Using Booanhydride. 

15 Toasoluti(mofBoc20(l^eq.)m20mlofacetoDi1rilewa8addedFbx)camino8dd, 
followed by 1 eq. of 3,4-di]iydio-3-lqfdn»y^xo-l^,3-beiizolriazbie and 03-0.5 eq. of 
dimedsylaniinois^/zidiiiB (DMAP). The mixture was stned at zocsntenipemuve for 2-3 h. Hie 
solvent was evspoiated in vacuum, ttut residue was dissolved in eOylacetate, or ether or 
metfaylene chloride and washed with dUuted hgnfaocfaloric add, water, 10% solution of 

20 sodimn bicarbonate, water, tiien dried over sodimn sul&te and evaporated in vacuum. Hie 
solid was purified by ccystallization or precapitBtiati. 

4) . Ushig bis(3,4-diI]g'dro-4-oxo-i;i,3-beazotriazin-3-yD oxalate. 

A aoMon of 3,4-dihydro-3-hydraxy-4-oxD-l,2,3-beczotriazme (a 1 mol) in 200 ml 
25 of THF was vigorously stiired wifii a meoliamaal stiirer, vtaeuiMn 0.2 mol of osatyl 
chloride was slowly added at -5-0°C. After stining for 3 h at room temperature, a piedpitate 
was fUleted, wa^ with THF and dried in vacunn. The oonqiound is pure enoi#i to be 
used in forttur ptepatation of active ester. Suspended txs(3«4-dihydio-4-oxo-l,2> 
benzotriazm-3-yl) oxalate (1 mmol) in 10 ml of THF was added to a solution of organic acid 
30 (1 mmol) and pyridine (1 mmol) in 10 ml of IHF. The leactioa mixtuie became a clear 
solution. After the reactiop mixture was stined for 1-2 h at room lempBrHtare, tlie mixtuie 
was worlced 1^ as described in above exan^Ie 29/3. 
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5 Suspwided l>is(3,4-fiiiiydro-4-oxo-1^3-benzotriaziii-3-yl) oxalate (1 mmoO in 10 ml 

of THF WHS added to a solutioii of organic acid (1 mmol) and pyridine (1 nuuol) in 10 ml of 
THF. The leaction mixture became a clear solutloa After ibe reaction mixture was stined for 
1-2 h Bt loom tempegtaliire, a solution of alcotwl (1.1 mmol) and DMAP (1.1 mmol) in S ml 
ofTHF was added at room teiqieratuie. Stining tvas continued for an additional S-6 h. The 

10 nwtionnibctimvnBquenclwdwitb water and fteinoduo^ 

dxD -te tAyl acetnte sototkm was ivashed widi 5% bicarbonate solutian. IN HQ solution, 
vrater, brine and dried over sodium sul&le. After removal of the solvent in vacuum, the 
residue was purified by distillation or crystaUization, affording the esters with 92-98% 

15 Methyl ttans-cimianato (97%). m.p. 34-35'C; 'H NMR {CDCk): 8 - 3.80 (s, 3H), 

6.44 (d, lift 738 (m. 3H), 7.52 (m, 2H), 7.70 (d, 11^ 

Ethyl diphenylacetrte (95%), m.p. 56-58"Q 'H NMR (CJDClj): 8 = 1.26 (t. 3H), 4.20 
(q, 2H). 5.0 (s, 3H), 7.52 (s, IH), 7.30 (m,10 H). 

Menthyl benzoate (92%). m.p. 53-5458»C; 'H NMR (CaXlj): 5 = 0.80 (d, 2H), 0.90 
20 (d, 3H), 0.94 (d, 3H). 1 . 14 (m, 3H), 1 .58 (m, 2 H), 1 .74 (m, 2H), 1 .96 and 1 .98 (d sept, IH), 
2.14(a), IH). 4,94 and 4.96 (dt. IH), 7.44 (m, 2H), 7.54 (m, 2W), 8.08 (m, 2H). 

5'-0-(4,4'-I>imetlioxytrityl)-3'-0-[N-(9-fliiorenylmethyoxycaibonyl) 
glycyl]fliymidine (92% after flaah cfaromfltogEqdiy on silica gel, using gradient 0-1% 
meHianol in cfalorafixm), NMR (C3X%): S = 1.40 (s, 3H), 2.32 (s^, 210, 348 (s, 2H), 
25 3.78 (s. 6H), 4.0 (d, 2 H)t 4.14 (s, IH), 4.22 (t, IE). 4.42{d, 2H). 5.50 (s. 2H). 6.44 (t, IH), 
6.84 (d, 4H). 7.30 (m, 13H), 7.60 (d, 3H), 7.74 (d, 2H), 9.42 (s, IH). 

Alternatively, active 0-(3,4-dihydrD-4-oxQ-l,2,3-benzotriazin-3-yl)-derived esters 
coidd be substituted for tbe bis(3,4-dihydio-4-oxo-l,2,3-beD2»t(iazin-3-y]) oxalate in the 
above procedure to afEbid the esteis of caiboxylic adds. 
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5 Supendfid bisC3,4-d3bydio^-oxo-l,2,34wiizotiiazmr3^) oxalate (1 nunol) in 10 ml 

cf THF was added to a aohitian of organic acid (1 mmol) and pyridiiw (1 mmol) in 10 ml of 
TEIF. The macdon mixtun becam a clest aohitloD. After the leactia^ 
1-2 h at room tBtapexataa, a nlntion of iMol (1,1 mmol) and tiie%lamine (1.1 nmiol) in S 
ml of THF was added at room tcnyCTatwrc Stitring "was ccntinned fbr an add it kaiBl S-6 h. 

10 Tbc reaction mixtine was quendiBd with water and ibe prndnct was extracted wifli efbyl 
acetate, tea «be e%l acetate solution was washed with 5% Ucaitaiate solution. IN HQ 
sohdlon, water, brine and diied over sodium sulfite. After removal of Itae solvent in vacunm, 
the lesidne was purified bjr distillation ot ciystallization, affording diioesters with 90-98% 
yield. 

IS EtlQdthiobeBZoate(96%), oU;^HNMR(Ca}Cl3):8-1.38 (t,3H), 3.10(q,2H), 

7.644 (m.5H). 

AKematively, aolive 0<3,4-djhydro-4K>xo-lA3-benzobMsnn-3-yI)-dBrivBd estnn 
could be substituted fac the bis(3,4-dihydiD-4-oxo-l,2,3-bea20triazin-3-yl) oxalBCe in lbs 
above procednie to aOuid tlio esters of catfaoxs^ic acids. 

20 

EXAJVULE 32 

25 I.) tlirin g active esters 

To 1 mmol of 3,4-diliydro-4-oxo-l,2,3-beDzotriazin-3-yl carboxyllc acid ester in 10 
ml of aeetonitiile was added 1 mmol of amine. He reaction was Miired st room tenqwtature 
under TLC control. After complete disappearance of ataiting ester, the solvent was 
evirated and residue was purified by crystallization, piBC5)itBtion or distillatiod, affording 
30 amide with 85-97% yield. 

N-PhenethylCTmanride (96%), m.p. 126-128*C; 'h NMR (CDChy. 5 = 2.90 (dt, 2H), 
3.68 (dt 2H), 5.70 (s, IH), 6.34 (d, IH), 7.30 On, 8 1^, 7.62 (d, IH). 
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N-Cydohexj^benzamide (93%), in.p. 144-14rC; 'HNMR (CDOs): 8 = 1^0 (m, 
3H), 1.43 (m, 2H). 1.70 (m, 3H), 2.0 (m, 2H). 4.0 (m, IH), 6.02 (s, IH). 7.44 (m, 3H), 7.75 
(m,2H). 

Boo-L-LBUoine N-methyl-O-melhylcarboxamidfi, colorless syittp, IR (liquid film) 
5 cm-': 2960(s). 1714{s). 1665(s); 'HKMRCCDCla) 8: O.S>2 [t, 6H. J=6.8, CH(CH3)d. 1.40, 
[s, 9H, C(CH3)3]. 1.38-1.44 (m. 2H, C3-H), 1.59-1.76 (m, IH. C«-H). 3.17, and 3.14 (s and a 
rotemet singlet, 3H, N-CH3), 3.76 and 3.67 (s, and a rotamer anglet, 3H, O-CH3). 4.7 (m, 
IKt Ci-H). 5.06 (m. IH. N-H). 

Alternatively, active esten can be pnpamd in sitD, using ptocedures 1-4 fiom 
10 Exanqile 29 vntiiantsepaiBfim and purification of active eaten. In 
added Id icaction mixtuie and to tlie leaclkm shmld be fi^lo^ 

2), Ufflng__Q:;a4:ditadro:^^ 

he»aflunrQiiho8nhate . 
15 To a mixture rftocaiboxylk acid (InuDDwl), the conw?xmdingam^ 

the oiganic base (1.5-2 mmol) in the tjipiqpriate solvent (for exanqde, trieOylBniine or 

pyridine in acetonitrile or diiaopropylamine In DMF, depending on aoltibili^ of add and 

amine in fliese solvents) was added CK3,4-dihydro-4-o)co-lA3-benzotriaanr3-yi> 

N;NJ<[',N'-tBtrametliyltiTonium bexafluotqiihosphate (1 mmol) with stiiring at room 
20 tempenbne. The sohition was stiired until conq>ledon (TLC control) and btine was added. 

Hie mixture was extracted \vith ettiyl acetate, washed wilh IN HCl, 10% sodiun 

Ucarbomte, water and dried over sodium sul&te. Evqwtation afibtded cnide ptodnct, which 

was purified by crystallization or distillation. 

N-Cholyl L-vaHne methyl ester, white soUd after flash dnomatogtaphy on silica gd. 
25 using mediylane ohlaride-meflianol (95:5) as ehxut, 'H NMR (CDClj) S: 0.68 (g, 3H)t 0.88 

(s. 3H). 0.93 (d, 2H). 1.00 (d. 3H), 1.03-2.26 (m. 25H), 3.48 (m, IH), 3.74 (s, 3H), 3.84 (s, 

IH ), 3.98 (s, IH), 4.55 (dd, IH). 6.0 (d, HQ. 

N-Dihydiocinnamoyl-S-trityl-L-cystdne methyl ester. vAato foam afiir flaah 

dsomatogiqihy on silica gel, using edi]4 acetate^nxanes as etoent, 'H MMK. (CDCb) S: 
30 i45 (t,2H), 2.63 (d.2H). 2.94 (m,2BD, 3.68 (s,3H), 4.58 (dt,lH). 5.80 (d. lift 7.26 (m, 

20Ift 

Fmoc-L-AlanineN-meM-0-meaiykiaifaoxamide^%),m.p. 123-124'Y;. 
Fmoc-L-AlaninBN-ben^i-0-ben2adcarboxan)ide(90M).m.p. 146-147%. 
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Altematively, conqioaiiids, prepared acooidfaig to procedures alExtimpka 
15-28 could be substituted fbrHis 0-(3Adihydro-4Hwo-lA3-beImJdiazin-3-y^hNJ^;^P^^ 
tetttanedi^uroaiuin hexaflniDrDtdiosphste in Ae abovs pcocednre to afford tiie above- 
idendfled amides. 




10 1. Preparation of peptides, v.- ^'^f m^<f^™idea.4-daivd«>.3-livdroxv-4-wco-1.2J- 
benzotriazine derivatives . 
General procedure for test coupling. 

0.105 mmol of a protected amino acid, 0.1 mol of amino acid ester or andde, 0.11 
mmol of additive (HOX, where X - Bt. At, OBt, OBt) were dissolved in 1 ml of DMF or 1.3 
IS ml of trffluoroetbanol/cblorafofm (1:3) or 1.3 mol chlotafbnn/pheooi (1:3) and the Mtution 
was cool«d to 0°C and 0.1 1 nuiKd of EDAC or other condensing BgcDt was added. The 
mbEtuiB was BtiiTed at IhiB tonqienture fbr 1 h and overnight at too^ 
mixture was CKtracted with 25 ml of ethyl acetate ami organic whidon was 
HC». 1(M soifium bicarbonate and WBta. then dried over sodhim sulfittk lie so^ 
20 lenioved hi vacuuin and the tesidiie was directly analyzed by HPU: and NMR. The legulta 
are provided in Table 1 . 

Table 1. Compaiison of different additives in the model coupling 
Z-Phe-Val-OH +H-P10-NH2. using BDAC as condensing reagsit 



25 






Solvent 










DMF 


TEE/caJCb 


CHCh/Phenol 


Additive 


yidd,% LDL,% 


yield,% 


LDL,% 


yield.% 


LDL,% 


30 HOAt" 


84.8 


4.7 


68.8 


17.9 


88.0 


0.5 


HOOBt 


89.1 


7.3 


65.8 


11.4 


83.4 


0.2 


HOBt 


86.7 


18.9 


68.7 


37.8 


78.0 


0.2 


6-a-HOCHBll' 


88.0 


7.5 


66.0 


11.6 


88.0 


0.2s 
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g-N-HOOBt" 90.1 5.8 
S.g-HN-HOOBt" 92.5 4.8 



11.0 



O.l 



68.9 



10.1 



<0.1 



a). Data were taken firom J. Org. Caiem., 1995, v.60, p.3561 



5 b). 6-CWoro-3,4-dniydio-3-hydroxy-4-oxo-l,2>beiizBtria2am 
c). 3,4-Dihydro-3-hydroxy-4-oxo-l,23,8-tetiBazanaphtt)alene 



2. 




inXjPaadrYPQF)- 



10 



To a methylene ddoiide solution, containing 1 eq. of N-ptotected amino add, the 
following compounds were added; 1 eq. of phosphonium coupling reagenii 1.05 eq. of C- 
protected amino acid hydiodiloiride and 2.75 eq. of diisopropylethylaiiiine. TIC monitoring 
showed an immediate reactioa V)B reaction was stined f6rl-2 h at room temperature, the 
1 5 sdvent was evaporated, ttie residue dissolved in etl^l acetate, washed with .5% KHS04 (or 
IN HCl), hcine, 5% sodhmi UoaibonaiB, water, dried over sodhan suliUe and evaporated in 
vaimms. AU ptepaied pqirtides were puiiBed by raystalUziitioo, or 
silica gel. 



^nri Pyl ^nP^ with HOOBt (acUvated coupling') . 

Vntturat being limited to any paitionlar llieoiy or mechanism, one feasible reaction 
muffhimiiHn for the Bdivaled HOOBt coi^ling, usng phospbomum leagents in aoccadaiKe 
25 wiflitftsinveadonisas&nows: 



20 3. 
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Wifhont addition of HOOBt, the iniM naotian betvnsea BOP end ppoteoted amino add 
in the presence of totiaiy amine (diisoproi)^etii^ amine, N-mettiylniatpholinB, oaUidine) 

S consists in fast fomiation of acyloxyphoqphonium salt, ^Aich is ila«4y converted to 
symmetrical anhydride. TUs anhydride is transformed to hydtoxybenzotiazole active ester 
by HOBt liberated from BOP in the initial step or can directly react with available reacti>w 
fimctionalitiBS (ibr cscan^le amino acids) to form deshable products. In die final step, 
intmiediate benzotiiazolB active ester leads with amino groi^ to form the product. 

10 iBtroductton of HOOBt, more active than HOBt, lead to immediate fermation of 
iwrrKi tTi«MnB dcti vB MtBT •wtjuML fomflthm of Icsa reactive symmetrical anhydride. Due to 
ibis, the effidency of oonpUng is iocreaaed and many aide reactions, comieclBd with 
symmetiicBl anhydride (fbt example, dehydration of aqiaiaginB and glutamine) nay be 



TWbte2. Coiqding efiBdeacy ranldi« of activaliaa mefhodi for solid phaae peptide 



BOP + HOOBt 
PyBOP+ HOOBt 
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3. 



BOP + HOBt 



1.7 



4. 



PyBOP+HOBt 
BOP -i- 10 miu pneRtivation 
BOP ^ prefoimcd oymnictncal t 
DCC + HOBt 



1.4 



5. 



1.35 



6. 



laidiyidiide 



1.0 



5 



7. 



0.8 



Altmutively, WOBt mA aOxr its dedvatives may be used tDgetfan with othei HOBt 
(HBTU. TBTU), pentaflnotophenyl, HONSu (HSTU, TSTU). HOPy CTPTU). HONB 
10 (lim;)- based im)diim(aiiiiiniim}coq)^ 

Attenoatively, HOOBt and odier its derivatives way be used togOxx -vrifli halogea 
based conpling reagents (BiOP, TFFH, PyBiOF, Mukayama leagents and other). 

It will be qipnciated by a person skilled in the ait Ibat liie present inveotioii is not 
liiiiit*i1 by 'y*"^ t"™ pafticMlariy shown and described hawinabove. Rather, the scope 
IS oftbeinveutioniBdefinedbyllieclaimswhiQliMow: 
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Whrtiidaimadii! 



1. 



Ai 



9d by fbe stnictuie of fonnvila (I): 



Y 




(D 



5 



Y is O, S or NR3 wherein Rj is hydrogen, alkyl or axyl; 

Ri and R2 are indqwndeiitly of each other selected 6am hydrogen, alkyl, aliEenyl, 
alkynyl, oycloalkyl. heterocydoalkyl, aryl, heteroaryl. halogen, halodkyl. ■Ikylamino, 
dUDcylamlno, aiylaiuiiio, diarylamino, aUcylBrylammo, olkoxy, aijdoxy, aryUkyliHgr. 

10 carboxyaUiyl. carboxynyi, caihoxynylalkyl, ellcyllfaio, aiylduo, aiylalkylthio. cyano, 
nitto, carbonyl, alkykaubon^, aiyioaibonyl, arylalkylearbonyl, alkanoyl, snlfiaijl, 
allcylsulfonyl, arjMfonyl, arylakylsiilfonj^, a polymer-based solid support and 
F(OXOR4>t wherem R4 is hydrogen, alkyl or aiyl; or Ri and 82 together wWi the carbon 
atoms to fMch tey are attached form an aiyl. heleioaijl, csrbooydic or heterocyclic 

IS rfaig, vAndn said aiyl, beteioaiyl, caifaocycUc w heterocydic ring is optionally 
substituted with aogr (ue or more of ttw groins Ri or Ri; 



20 



Z is selected fiom 

i) hydrogen; 

ii) P(OXOR40a wherein R4« is hydrogen, alkyl or aryl; 

iii) aN-protectedaminoacidrepiesentedbylliestnicture 



0 




wtBrein R" is an enninD acid residue and Prt is a N>prot 

iv) C(0)K4kVitiHianR4bisallqrloraiyl;Bnd 

v) agiouprqs(e3eiitedhytiiefiamuk(a),(b),(c),ar(d): 
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— l^RjRdaA® — CCNRyRsh/^ — C=NR7R8 ^ — C-I^tR* ^ 

NR9R10 Rii 
(a) (b) (c) W 

S M4isRHnRj,RfcR7,Rt,H9>RioaiidRiiaiBii)depeDdcnayofe^ 

cydodkyl; or one or mrae of (i) Rs and R& fit) R7 and R». (iii) R9 and Rio. (hr) R7 and Ri 1, 
or (v) R« and Rn, together with the carbon or nitrc^^ atom to wfaiob Ifaey are attached 
fam an optionally substituted oitiogen-contBiiiiug heterocyclic or betcroaiyl ring wtaicb 
can optionally contain at least one ftadier nitrogen, oxygen or sulphur in any ring part; 

10 and 

A ia PFb BF4. Br, CI, SbP«, SbCI«, a04, AICI4 or any anion which finms a stable 
salt, sohiUe in organic solvents; 

with the proviso tiiBt Y is oxygen and Z is hydtogen or one of the 81019s: 

-C-fc)2A® _c%cH3hA® or -rOEt 

15 R| and Ra togetber wi& the oatbon atoms to which fh^ are attached ate not an 

nnsubstiluted phenyl group; 

and ammooium sahs or N-oxides thereof. 

2. Tbecoinpoimd according to clBiml.vidicreinY is 0. 

3. nisoonqioiuid according to claim l,yd)eii6!nZ is Iqrdiogen. 

20 4. Hm compound accotdhig to claim 1, vibeuia Ri and Ra togirtfaet with the carbon 
atoms to ^dudi fhey are attached form an optionally siibstitnted phengd :ln& 

5. nieoon5)ound8ccoi!dingtoclainil,M*aMmAi8iT6. 

6. TTie compound according to claim 1, wherein A is BF4. 

7. ibe conqioundaoccnling to slain l,iqiiosentBdlqr1fae structure of formula: 

25 



(no) 



wheiein Ka is allqd, haloalk^l, halogea wNOz; and 
nis 0, 1,2 or 3. 

The compound acc(»dmg to cleim Ijiepieseiited by the structure of formula: 



.0— cV^A® 



^0— (fNa,K«)2A* 



vrtmem R13 is alkyl, lialoalkyl. halogen or NO2; and 

nisO, l,2or3; 

with the proviso that for the compound of fazmula nia, v^iea R? and R« an both methyl, 
nis not 0. 

The (Mmpound acooiding to claim 1, lepiesented by the structnie of finmula: 




Mdiei:dnRi3 eUyl, haloalky], balogen otNOi; and 
iiw0,l,2ar3; 

Willi flu proviso that for the compound of fiumula IVa, when R7, 1(« R» and Rm an all 



5 methyl, 11 is not 0. 

10. The compound according to claim 1, represented by the structure of fomiilK 




(Vd) (V4) 
vAodn Ri3 alkyl, baloaUtyl, halogen 01 NQj; and 
10 ni80,1.2or3; 

wifh lliB im>vim tbat wfaoi R7, Rg aiid Ru togethet y4th tiie 




nisnotO. 
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11. The compound acocnding to claim l.iqneseated by tliestnicture of fo 




(Vic) (VId) 



5 TAeremRi3Blkyl.haloalkyl,bBloEenorN(^and 
n is 0,1, 2 or 3. 

with the proviso that for coiqjound of fomiula Via n is sot 0. 
12. ibewnqjoundaccntlbgtodaiffll.icpreseiitedbyth^ 




(vifc) (Vnd) 
10 vd)ea:dnRi3bBlkyUhaloaIkyl,balogBiiwNQ2;aiid 
nisO, l,2ar3; 

mlfa tl» proviso tfiat fi>r ttie compound of fimnula Vila, when III. is 
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13. Hie Gonqjoand according to claim 1, wfaoein Z is a N-proteded amino add lesidae 
represented by the itb'uulure 




,NH-Prt 



S 14. The campound acooiding to claim 13, iwlienin the N-piotectiiig groi^ is FMOC, 
BOC. TEOC, Aoc, Adoc, Bpoc, Azoc, Ddz, Poc, Foe. Moz, Nps. Dts, Cbz. Bspoc, Bsmoc. 

Nps, fiamyi, acetyl or trifluoroacdyl. 

15. The compound according to claim 13, wiieiein the 'N-ptotected amino add is selected 
from the group consisting of N-«-amino protected residue of glydne, alanine, valine, 

10 leudne, iaoleucine, pcolioe, arginine. lysine, histidine, serioB, tiiieonins, asportic aeid. 
ghdanic add, asparagine, ghitamine, eysteiDe, cystine, meHiianiDp, canithine. narkucine, 
phenylalanine, tyiosiiie, tzyptephas, bet»«laninQ, botooserine, bomoaiginine, iaoghtamine, 
pyro^utamlc acid, gamm»«ninobutryie aoiid, citnilline, saicoan«, and statine. 

16. The conqjound according to claim 13 ^wfanein llie N-pxotected amino acid is a side- 
15 group protected amino acid. 

17. The compound according to claim 16 wfaereh the N-protected amino acid is selected 
from the group of amino acids consisting of arginine, lysine, aspardc acid, asparagine, 
glutamic acid, glutamine, histidine, cysteine, omidune, soine, ttreonine, homoarginine, 
ctlrnlfinB and tyrosine. 

20 18. The oompoond according to claim 1, \^ierein K.| and Ra togeOier with tlie caibon 
atoms to Tirfiichttwy are attached form a ring selected from die group consisting of phenyl, 
nqihdiyl, Huenyl, benzottuoiyl, l-oaphttiothienyl, tiiianthreayl, fiayl, benzofuiyl, pyirolyl, 
hnidazolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, isoindolyl, 
indazol^ puiinyl, isoquinolyl, quinolyl, naphdiyridinyl, quinazolinyl, ciimolinyl, pteridinyl, 

25 oarbcdinyl, isothiazolyl, isoxazolyi, cyclopiopyl, cyclobutji cydopen^l. cyclohexyl. 
cydohep^l, cydoootyl, (qrolodecyl, cydododecyl, cydopraitenyl, cyctohesenyl, 
(sjfdoheptenyl, oydoodei^ oydohexadienyl. and cydohaptadienyl. 
19. The compound accanding to daim 1, vAtaxAn said compound is selected fixm Oe 
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20. A process for preparing a pei>tide1xHd<»mpiHiiigi%actiiis an 

a caibos^lic acid in Ac presence of an effective amoimt of a compound according to daim I ; 
vbeian said amino compoimd is an amino acid or peptide and said caiboxylic add is an 
amino add -which is optiODBlly N-protected or a peptide which is optioiiially N-temmial 
5 amino protected. 

21. A process for preparing a peptide bond conqirising reacting an amino compound and 
e caiboxjiic acid in presence of a dd^diating reagent and an effective amount of a 
compouid accoidiiie ^ c'*^ 1: ^'^'B'^ ^ 

and said oarboxylic acid is an andno add ^iiiiich is optionally N-protecled or a pqitide wliieh 
10 is optionally N-terminal amino protected. 

22. The process according to claim 21, vdietein said dehydrating reagent is EDC or DCC. 

23. A process for preparing a peptide Ixaid comprising reacting an amino compound and 
a caiboxylic add in die presence of a coupling reagent and an effective amount of a 
compound according to claim 1; wherein said amino compound is an amino acid or peptide 

15 and said caiboxylio add is an amino acid MWch is optioiiaUyN-prolectBd.ar a peptic 
is qptionaUy K-terminal amino protected. 

24. TIk process according to oUdm 23, vAeiem Oe coi^Ung leagent is plK»pb o nium, 
uroninm or immonium-base oonpling reagents. 

25. The process accoriing to daim 23, wliensin fbe coupling reagent is BOP, PyBOP, 
20 BfflTUorTBTU. 

26. A process for preparing a peptide bond comprising reacting an amino compound and 
an acylating derivative of a oarboxylic add in the presence of an effective amount of a 
conqxnmd according to claim 1; vAwrein said andno compound is an amino add or peptide 
and said «Bbo:Q'lic add is an anuno add i»Wdi is optionally N-^^ 

25 is (^ooally N-tenninal amino protected 

27. Hie pnioess according to claim 26, y/betOn the acylating deri.vative is an acyl 
chloride, anhydride or a i^umoxy ester vthfemn Ibe jdienyl ffssap is sobadtuted wi& ekebxm 
wididiawing group. 

28. A process for ineparing a peptide bond oomprisii^ reacting an amino conqMMmd and 
30 an acyladng derivative of a oarboxylic acid in the presence of a dehydmting recent and an 

effective amount of a conq)ouod according to claim 1; ^4ierdn said amino compoand is an 
amino add or peptide and said carboieyHc add is an amino add vriiidi is optionally N- 
piotected « a peptide ydiidi is optionally N^etminal amino piolGded 
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29. lti6iTOcessaiMX)idiiigtoolaim29,'«idiennnsi^ 

30. The process acccidiiig lo cldm 29, wiietwu the ocyladng deimtive is an (k^I 
diloride, anhydride or a phenoo^ ester 'wfaei^fbe phenyl groqi is sufastitnted with dectran 
wittidTawing group. 

5 31. A process foipFcpanng a peptide bond ooaqmsinginaGtii^ an anun^ 

an acybting derivative of a cerboxylic add in fbe presence of a coupling reagent and an 
effective amount of a compound accordiiig to claim 1; wheiein said amino cocqwund is an 
amizn acid or peptide and said carboxylic acid is an atxuno add wUcb is optioiulty N- 
protecled or a peptide Triucfa is opdooallyN'^aDiiial amnio protected. 
10 32. The process acooiding to claiin 31, wherein the coupling reagent is BOP, PyBOP, 
HBTUorTBTU. 

33. The process according to claim 31, v*awn the aerating derivative is an acyl 
chloiid^ anhydride or a phenoxy ester wherein the phenyl gmip is suhstituted wifli elecbon 
withdrawing group, 
IS 34. A laocess for the synfliesisofapepUde. comprising the steps of; 

a) providing a Gat amhto add \riiidi is optianally N-protected, vAerdn said amino 
add is covalendy conpledto a solid idiaae peptide gynOwaisiBsin: 

b) optionally deaving laid N-protecting group to produce a fiee amino gioq^ 

c) couplffig ite fiee amino groip via a peptide linlcage to diB carboxjd grasp of a 
20 second amino acid which is optionaily M-protected, in the presence of on efEeetive 

Bmount of a compound according to claim 1; 

d) repealing steps (b) and (c) until the desiied peptide has been obtainetU and 

e) cleaving 1be pqjdde fiom the ream. 

35. A process &r the synl]iesis of a peptide^ con^riang the steps of: 

2S a) providing a fiist amino acid viash is optiaiuUy N-firotected. whetdn said amino 

acid is covalently coqiled to a solid phase peptide sfyntliesis resin; 

b) optionally cleaving said N-protecting group to produce a fiee amino giovq>; 

c) couplii^ die free amino group via a peptide linkage to carboxyl group of a 
second amino acid which is optionally N-protected, in the presence of a dehydrating 

30 reagent and an elective amount of a compound according to claim 1; 

d) repeating st^ 0>) and (c) until tbe dedred peptide has been obtained; and 

e) cleaving the peptide from tile lesin. 

36. TliepnKess according to daim 33, vdwiein the dehydrating reagent is EDC or DCC. 
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37. Apnicessfi)rteBynaNsi8ofBpq]|ide,csanqiiisingthBStq»ofi 

s) providing s fiist amino acid wtisAi is optkmaUy N-inotected, wbra«in wnd annno 
ackl is oovalenfly coaled to a s«did phase pqitide ^jntbe^ 

b) Qptionally dcaving said N-piotcctinggioup to produce a fiee amino gnnq>; 

S c) coupling the ftee amino gtoi^ via a peptide linkage to tlie cacbox^ gcaep of a 

second amino add wMch is optionally K-frotected, in 4ib presence of a coupling 
foagent and an effective amount of a compomidaocordiiig to olaim 1; 
iQ icpeating steps (b) and (c) until tliB desind peptide has been obtained; and 
e) cleaving ^ peptldB fiom Hie lealn. 

10 38. Tbc ptocess according to claim 37, wher^ said coiqiling reagent is BOP, PyBOP, 
HBTUotTBTU. 

39. A ptooess for fltesjnitbesis of a peptide, comprising tliestqs of: 

a) providing a first amino acid wliich is optjonally N-protected, wherein said aouno 
acid is oovalectly coupled to a solid phase peptide synthesis resin; 

-15 b) c^onally cleaving said N-protectIng group to produce a £»e amino group; 

c) coupling fiK fiee amino group via a peptide lirduge to carbox^ graiqi of a 
second amino add wUch is optimally N-pititected, in die presence of an effective 
amount of a coQjfxiund according to daim 1; 

^ repeating steps (b) and (c) undl die desired peptide lias been obtained; and 
20 e)desviiig the peptide fiomfbereadn. 

40. The process according to daim 39, Tiiieein the ablating derivative is an aeyl 
chloride, anhydride or a pbenoxy ester vvfaernn the phenyl groiQi is substiluted vritfa dectcon 
wididracwing group. 

41. A process ferflvsynllieds of a peptide, comprising die steps o£ 

25 a) pnmding a fist amino acid indiidi is optionaliy N-proteded, wherdn said amino 

add is covalently coiqiled 1o a solid phase peptide synthesis lesin; 

b) optionally cleaving said N-pn>tedii)g grmv to produce a fiee amino group; 

c) coupling the fiee amino groq) via a pqpdde Ibikage to the carboxyl group of a 
second amino add vriiich is optionally N-protected, in llie presence of a ddiydrating 

30 reagent an efiective amount of a compound according to claim 1; 

(Q repeating st^ (b) and (c) until the desired peptide has been otitdned; and 
e) cleaving the peptide fiom the rerin. 
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42. Tbe process accordiiig to olnm 41. vibaxm fbe ac^atiiig dedveiive is an acyl 
chkMidc^ ■iAy<Wdc or a pheooxy ester ydiefdn <^ 



43. The process according to daim 41, i^ietein1hedehydb»tiiigiea^ 
5 44. Apnx}essfoTthe8]mlfae»8ofapeptide,coiiq)risiiig&estqpsrf^ 

a) providing a first amino acid vdddi is optionally N-piotected, wlieteiii said andno 
acid is covalaitiy cwjpled to a soM phase pH)tide sjrattwsis ros^ 

b) o{>tiotmllydeatviDg8ad N-piotMtii«g7a9topcodnoBafimBniinogiDiqn 

c) coupling tbe fiee andno group via a peptide linlcagB to Ibe carboxyl group of a 
10 second amino acid wtiich is optioDally N-protecled, in tiie presence of a ooiqjling 

reagent and an efiective amount of a componnd according to cbim 1 ; 

d) repeating steps (b) and (c) until Hie desired peptide lias been obtaiiied; and 

e) cleaving the peptide from 4>e resin. 

45. Hie process according to claim 44, vvtierdn tbe acylating derivative is on acjd 
IS diloiide, anhydride or a pbenoxy ester v^ieim Ibe phenyl giDiq) is 

wifliUiitwing grot^ 

46. The process Bcoonling to claim 44, vdiernn said angling leagem is BOP, FyBO^^ 
HBTUorTBTU. 

47. The process aoc<»dmg to any of damu 30-46 'vrfierein the N-protecting groiqi is 
20 Fmoc Boo, Teoc, Aoc, Adoc, Bpoc, Azoc, Dd^ Poc, Foe, ^toz, Nps, DIs, Cbz, Bspoo, 

Bsmoc, Nps, fbimyl, acetyl or trifhioroaceiyL 

48. The process acootdiog to any of cUims 30-^ wherein the N-protected amino add is 
naturally occaiTing amino acid. 

49. ihe process accndiiig to any of dauH 30-46, wherrin Ore N-^teoted andno add is 
2S sdected finm the gni^cotisisting of glycine, alanine, vatine,l0^^ 

arginine, lyi^ histidine, serine, threonine, aspartic add, g^olanuc acid, aspoiqgme, 
gtutamme, cysteme, cystine, mettrionine, omiflUne, norleucine, phenylalanine, tyrosine, 
tryptophan, beta-alanine, homoserine, homoarginine, isoglutaniine, pyioglutamic add, 
ganima-aminohutryic acid, citrulline, saroosine, and statins. 
30 50. The process according to claims 30-49, wherdn die polypeptide chain is synthesized 
on an insolidjle solid siqppart and wherein said compound of fbonvda I is coupled to said 
insoluble siqiport 
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51. The process acCMcUng to claim 50, wherein said insoluUe support is a pbenyl ester- 
iype resin. 

52. Hm process Bccoidiiig to daim 50, tdieiein said lean is one widi o»ine ot ttuoestar 
Hnkagcs. 

S S3. A process far fbmiing an amide bond compiiang leacdog an argonic amine and a 
carboxylic acid in tlie presence of an effecdve amount of the oompoond accoidiog to claim 1 . 
54. A process fiir fonning an aiuide bond oompiising nacting an organic ambw 'wiifa a 
oarboi^lio add in the piesenEa of a debydradng leagent end m efEeotive amount of die 
compound according to daim 1. 

10 55. Ilie process accord to ddm 54, vriierein said dehydtadngieagenti^ 

56. A process &x fbnning an amide bond diiiiprising reactmg an oi^ganic amine wifii a 
carboxylic add in ^ piesence of a coi^ling reagent and an eOective anunmt of the 
compound accotding to daitn 1. 

57. The process according to claim 56, yUaama said coi^ling nagent is BOP, PyBOF, 
15 HBTUorTBTU. 

acylatiog derivative of a coboxylic add in the presence of an effiMtlve amount of tte 
compound according to ddm 1. 

59. The process aoooidiiig to claim 58, vriieiein the acylating derivative is an acyl 
20 chlwide, anhydride, an elSkyi ester or a pbenoxy ester wberdn the alkyl or phenyl gprnp is 

nibstiluted yiiStx at least one dedion withdiaTving group. 

60. A process for fonning an amide bond comprising reacting an organic amine with an 
eoylating derivative of a carboxylic add in flie presence of a dehydrating agent an effective 
amount of fliB compound acoarding to daim 1. 

25 61. Tbs process according to claim 60, wherein the acylating derivative is an acyl 
ddoride, anhydride, on alikyl ester or a i^ieno^ ester 'nbeiem the alkyl or phen^ grovp is 
substituted witti at least one dectron withdrawing group. 

62. The process according to claiin 60, wherein said del^drating reagent is EDC or DCX. 

63. A process for fonning an amide bond comprising reacting an organic amine with an 
30 acylating derivative of a caiboxylic acid in the presence of a co^ilirie reagent and an 

edSfective amount oflbeconqwund according to daim 1. 
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64. The procew acooidiiig to claim 63. nAerein the acjrlating derivative is aa acyl 
chloiide, visyiaie, an alkjd ester or a fthenoxy eater wlin«n the eSkyl or phenyl gcoi^ is 
gobstituted wHIi at kast oDe decbon witfadia^^ 

65. Hw proceaa aoooiding to claim 63, nAiBran said eoi^lirg leageot is BOP, PyBOF. 
5 HBTUorTBTU. 

66. A process for fbranJng an ester bond conning reacting an organic alc<dwl and a 
carboxylic add inllie presence of an effective amount of the conqioimd according to cldm 1. 

67. A pEDcess fix finrning an estn: bond comprising reacting on oaganic alcohol wth an 
B6}4ating derivative of a carboxylic add in ^ presence of an effisctive amoant of fbo 

10 canqxHind according to daim 1 . 

68. The process anxot&ng to claim 67, wherein the acylating derivative is an acyl 
ddwide, anhydride, an alkyl ester or a phenoxy ester therein ttie alkyl or pheojd groq> is 
substituted with at least one dectron withdrawing group. 

69. A oompovnd which is selected £rom: 

IS ' 7-adoro-3,4-dihydn>-34i!ydroxy-4-oxo-l,2,3-beazotriazinei 

3,4-Dibydn>-3-hydro37-7-nie%l-4-oxo-l,2,3-faenzotriazine; 

3,4-Dihydio-3-hydrM^y-<,7.<iime%l-4-oxo-1.2,3-beiizotriazinB; 

3,4-Dihydro-3-hydroxy-8-lrifluoiomethyl-4-oxo-l,2,3-henzotriazine; 

6-Chloro-3,4-Dihydio-3-hydroxy-7-mtro-4-oxo-l^,3-bBnzotriazine; 
20 3,4-Dihydro-3-h.ydioxy-6-fluoro-4-oxo-l,2,3-bai20triazine; 

3,4-Dihydto-3-hydroxy-4-oxo-l,2,3,8-tBttaazanaphthalene; 

3,4-Dihydro-3-hydroxy-4-oxo-l,2,3 -triazaanttiracene; 

3.4-Dihydro-3-hydio)ty-4-<wo-l,2,3.4,8-peiitaazanaphthalBn(5 

3KDiefl»xyphosphDqtoty>U.3.84etraaai n iq ih tfial en e -4(3H>one; 
25 7<Mfflm-3-(diettKwypl»si*oi^oxy>lA3-benzotriazine-4(3^-one; 

0-(3,4-Dihydro-4-oxo-l,2,3-henzotria2in-3-yl)-N.NJf^"Jvr'-tetramethyIuromum 

hexaflwrophosphate; 

0-(3,4-IJihydIO-4-oxo-lA3.4,8-p«ItaazanIqphlhalenO-yl>N,N,^^,N'-0-(3,4-Dihyd^o-fr 
fliKm>4-oxo4a3-benzotriazin-3-yl)-NJ4^^' J<'-tetiBrae%lura^ hexafluorqphoqaMt^ 
30 (K3.4-Dihydro-4-oxo-lA3-i»n»<ria2mO-7Q-NJJ^ 
hexaflnooi^osphate: 

OK3^Diliydio-4-oxo-lA3-ben2ffltriazii^3^I)-NJ*J^\N'-bis(peii^^ 
hexafluorotdiosphHt^ 
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0-C3.4-Dihydro-4-oja>-l A3-baizolriazin-3-yr)-N 
0<5-CMoro-3.4-Dihydro-1sixo-l,23-benziilifazm 
trimethyleneuioniuni heiEafluorophospbate; 

O-(3.4-Dihydio-4-oxo-IA3-beDZ0lria2iii-3-^NJ<,N',N*-tetraniet^ 
5 tetiafluoroborate. 

3AIMbydro4-oxo-l,23-1iem!i)tiuran-^yO-NJT'4,3-^^ 
tebsfluoioborate; 

[Q,4-Difaydco-4-i»m-i;i,3-bemzotiaziD-3-y])c&gr]-tris(d]o^^ phospboohim 
bw a rfliinropbosphgtB; 

10 [{3,4-Dihydro-4<xo-l A3-bemOTtriazmO-yr)oxy]-MaOpyti»U<to^ phosphonium 
faexafluorophospbate; and 

24(3/^I)niydro-tK>xoOA34»iizotriazm-3-yl)<»xy]-l^ 
diazi^gpholiditiium hexafluoiophoqifaatB. 
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